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Preparation of the Test Compounds.’ The compounds used in 
the experiments were weighed analytically. Volumetric technic was 


employed to obtain the dilutions of the substances required, using 


1 1 
| 


the assay medium as diluent live-tenths ml vol 


umes of eacn 
dilution of each substance, at double the tinal concentrations 


sired, were pipetted into as many replicate tubes as requ 


assemble the experiments. To the tubes was then added 


of medium containing known numbers of fungus cells 

\ll of the test substances were soluble in the medium at the low 
concentrations (up to about ten parts per million (ppm)). Those 
substances which were not soluble in the medium at the higher 
concentrations were first dissolved in a minimum of acetone, the 
required volume of medium was then added, and the proper volume 
recovered by evaporation. In most instances this treatment re 
sulted in a clear solution. When it did not (a-estradiol, proges 
terone, testosterone, testosterone undecylenate), a tine suspension 
was obtained. 


Sterile glassware, instruments and medium were used in the 


preparation of the test compounds and in assembling the expert 


ments, but subjecting the compounds themselves to the ordinary 


processes of sterilization was avoided because some of them were 


® The following crystalline substances were 


Ciba Pharmaceutical Products, hh Summit 


Cholesterol 
Desoxycorticost 
Desoxycorticos 
Diethyl-2-hydro 
a-estradiol 
Pregnenolone 
Progesterone 
17-amino-4*-and 
17-amino-*-and1 
Pestosterone 

Pestosterone undecylenate 
keto-21-( piperidyl!) -4*-17 
20-amino-38-hydroxy-5-pre¢ 
o-dichloracetyloxine 
3.4-dichloro-@-trichloromet! 


Bradosol R (phenoxyethyl 


Cortisone acetate and hydr cor 


and Company, Inc., Rahway, New 
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heat labile This did not result in itamunation, possibly owing 


to the fact that all of the test compound 


] 


for s¢ veral weeks before use 


Preparation of Inocula Inocula 


by flooding the surface of 15-day-old 


with 6 ml of medium Pure suspet 


j) 


fulvum and S. brevicaulis were obtained 


of the yeast-like fungi yiel 
of the spore suspensions were transiet 
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Ing ml of medium \fter thorough shaking fungus cells 


] 1 


were counted, using the leukocyte chamber of the hemacytometet 


for the veast like cells and a drop of inoculum beneath a coverslip 


(22 mm*, No. 1 thin) for enumerating the conidia of the two 
mycelial forms. Suitable dilutions of the fungus I] nsions 
were then prepared to contain the following I indi 


viduals: 


iH 


200-400 per emm 
6-10 per field (> 100) 
200-400 per cmm 
{) 10 per field ( 
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fungi? was found at intervals of hon 
4 the hemacytometer, until the v: 5 Ol 1 approached the 
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(a) To estimate the extent 
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GROWTH OF CANDIDA TROPICALIS AND MICROSPORUM 
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for desoxycorticosterone, 17-amino-At-androstene-3-one = mono 
hydrochloride and cholesterol were found to be in the vicinity of 
or greater than 100 ppm. Only five compounds of the entire 
group possessed any notable activity against C. tropicalis. The 
M values obtained for these five substances were as follows 
Vedian eff 
( ompound 

Bradosol'®? 

o-dichloracety] oxine 

3,4-dichloro-w-trichloromethyl acrylophenone 

3-keto-21-(piperidy] )-A*-17-pregnadiene HBr 

20-amino-38-hydroxy-pregnene HCl 
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Dosage response of C. tropicalis to three antifungal comy 


1 


The broken line intersects the curves at the M values 


Effects of Mixtures of Antifungal Substances on the Growth of 
C. tropicalis, (a) Dosage-response data were obtained for o-di 
chloroacetyl oxine, 3,4 dichloro-w-trichloromethy! ac rylophe none, 
and the steroid, 3-keto-21 (piperidy] ) At-17 pregnadiene mono 
hydrobromide, employing three different media. The media were 


the assay broth, and two portions of the same broth to which were 
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added sufficient Bradosol'®? to give concentrations of 0.1 and 10.0 


ppm, respectively 


\ COM parison of the re sponse curves in | ias. 3 and 4 discloses 


that 11) the pre sence of a trace ot Bradosol R the \l values ob 


tained for the other three compounds were somewhat lower than in 
basal medium only lraces of this fungicide in the medium en 


hanced the activity ot the other three drugs to a moderate degree 
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In the presence of 10 ppm (approximately 5 AL) of Bradosol’®?, 
the M values for each of the other three drugs were considerably 
lower (Fic. 5) than in the basal mediun In addition, a curious 


effect was seen. ‘There was now a choice of M values as follows 
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(c) Dosage-response data for C. tropicalis with 20-amino-38 
hydroxy-5-pregnene monohydrochloride were similarly obtained, 
employing basal medium and media containing, respectively, 0.1 


and 10.0 ppm of the other steroid (Fic. 7 In this experiment, 


the most desirable synergistic effect was seen with the combination, 
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@ 10.0 PPM 3-KETO-21-(PIPERIDYL)-dti7-PREGNADIENE HBR 


@ Basal meoIUN 








-t.oo1 0.00! too! 
Log p.p-m. 


hic. 7. C. tropicalis. Dosage-response to 20-amino-38-hydroxy 
nene monohydrochloride in basal medium and media containing 3 


(piperidy])-A*-17-pregnadiene monohydrobromide 


0.05 ppm of the first pregnene derivative with 0.1 ppm of the 
second. The antifungal activity of 20-amino-38-hydroxy-5-preg 
nene monohydrochloride was enhanced to a considerable extent at 
almost all levels by the inclusion of 0.1) ppm of 3-keto-21 
( piperidyl )-A*-17-pregnadiene monohydrobromide in the medium 

In medium containing 10 ppm (approximately 2 M) of the se 
ond compound, on the other hand, little or nothing was gained by 

| 


the addition of 20-amino-38-hydroxy-5-pregnene monohydro 


chloride. 
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alone (Fic. 8). With combinations of 2.0 ppm of 


with 5.0 ppm of 3-keto-21-(piperidyl )-A*-17-pragnadi 


hydrobromide, another effect was seet 
activities of the drugs were not additive The 


duced an intermediate degree of inhibition (Fic. 9 


DISCUSSION 


The aim of the laboratory assay of the fungicfdal activit 
chemical compounds is to distinguish and measure differences 
potency and to reduce these differences to figures of performance 
which can be conveniently compared. Our trial of Candida trop 
calis as a test organism has shown this pathogen to be sensitive 
and sufficiently manageable as an indicator to possess real value 
a tool in the estimation and comparison of the potencies 
variety of compounds and mixtures 

Several steroids which were assaved in these experiments were 
found to stimulate the growth of the fungi at relatively low con 
centrations, while interfering with their development at higher 
levels. Wooley (41), Foster (7) and others have put forward 
explanations of this capacity of many antimetabolites to stimulat 
growth at sub-toxic levels. Some of the steroids, including 
cortisone and hydrocortisone, consistently accelerated the growtl 
of the cultures in the concentrations employed. Probably this 
increase of growth bears no relation to the enhancement of fungus 
infections which has occasionally been noted in connection wit! 
cortisone therapy 

It would not be rewarding to undertake a full discussion of 
many mechanisms whch have been proposed to explain. the 
casional enhancement of infection with cortisone. It should In 
pointed out, however, that delay of the inflammatory reaction (21, 
22, 23), interference with the normal processes of healing (27), 
and interference in general with the function of the reticuloendo 
thelial and lymphatic systems (34, 39), have been among the e 
planations offered. Most authorities agree that cortisone acts 1 
some way to increase host susceptibility to infectious micro 
organisms, but has no direct influence on the agents of disease 


in VIVO. 
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If the dosage-response curves obtained for all of the steroids 


were arrayed as in Fic. 2, it was seen that cholesterol itself in 


hibited the test organisms to some extent, and that the nitrogen 
containing steroids possessed the greatest activity. Further cor 
relation to the differing activities with the different structures ot 
the steroids would be difficult Probably the cyclopentanophenan 
threne nucleus itself contributes to the antitungal properties 
some of these compounds. It is known that few 

oxidize the steroid molecule (36, 37), and that 

steroid substances synthesized by fungi themselve 


products (7) capable of limiting the growth of the organisms 


which produce them It is thus not surprising that some mam 


malian steroid hormones and related substances, analogous in 


; 


structure to natural mycosterols also affect the growth of tungi 


Only a few of the steroids possessed 


any considerable antiftunga 
poten me Phe sc were cle soxveorticosterone, 17-amino-A* andro 


= 


stene-3-one-monohvdrochloride, 20 amino-38-hydrox,y pregnene 


monohvdrochloride and 3-keto-21 (piperidy! A‘-1, pregnadien 


monohydrobromiucde h lope f the dosage sponse curve 


obtained with these compounds were gradual, 


“drops” seen with protoplasmic 

fungicides. Such slopes have | ass with antifungal 
agents possessing the differentia OXI1C1 or | Organs 
fungus parasite which characterize 

ther study of antifungal steroids, 

tion, 1s, of course, essential before 

practical usefulness can be drawn It 


(42) have also recently found that these and other 


possess antimicrobial 


| activity 


Some synergistic effects of interest were seen when, 


single compounds, mixtures of some of the drugs were 


\ sub-toxie trace of Bradosol!®) induced lower M 


combined with certain other drugs \dmixture 


with other drugs in a quantity exceeding its ow1 


> 


sulted, on the other hand, in reduced antifungal activit Phis ap 
pears to be an instance illustrating the common observation that 


synergism may occur at some relative proportions and antagonism 
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at other proportions with the Salhie Con pound ‘| here Was al 
ynergistic inhibition of the indicator microorganisms by mixtures 


I 


of 3-keto-21-(piperidyl)-A'-17-pregnadiene © monohydrobromide 
and 20 amino-38-hydroxy-5-pregnene monohydrochloride (Fics 
O, Sf) ()t particular interest were the al effects of mix 
tures containing traces of these steroid 


eparately It seems possible that 


activators 


SUMMARY 


Phe antifungal activities of a number of steroids and other com 


pounds were compared by a spore-counting method, employing 


Candida tropicalis as the principal test 


Isttl 


organism Phis orgat 


proved to be of particular value as an indicator in these tests 


While most of the steroid compounds poss | activiti 


IWIClaes \\ it] 
rone, the active steroids 


only a tew exhibited any notable property as fur 


the exception of desoxveorticoste 


nitrogen-containing derivatives of sex hormones 


\ few steroid hormones, including cortisone, accelerated the 


growth of the fung1 Probably this acceleration is not 


the enhancement of fungus infections which 1 


las SO! 
noted in connection with cortisone therapy for the re 


conditions 


Certain mixtures of the steroids and other COMpound 


ty 


the growth of the fungi synergistically In other mixture 


antifungal potencies of the components were antagonists 
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DIFFERENTIATION OF SPECIES OF TAPH- 
RINA IN CULTURE. UTILIZATION OF 
NITROGEN COMPOUNDS 


\ number of species an 


brought into pure culture oy 


various species and various 


inor differences 
in colony-characters, and many of them are 1 h alike in mor 

Ils formed in culture, other methods of differentiation 
need to be sought 


! genera and species ot veast 


In their characterization of 
Stelling-Dekker (5), Lodder (1) and other workers have include 
ont 1 ] 1 
the ability of the fungi to utilize certain compounds of nitrogen 
\n unknown 


Species of Taphrina in culture behave as yeasts 


species of Vaphrina in culture would in fact have to be identified 


as a species of Torulopsis as detined by Lodder (Lc.) or by Lod 


Nothing yet published gives at 


der and Krege r 

suggestion as differentiating betweet 

Laphrina and as they appear in culture 
[hie 

utiliza 

basis tor differentiat 

host-torms withn 

whether any 


] 
laphrina and 
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lhe choice ese Ve; sw 
tucdies made hy Roberts (4 
Phe intent 


represet 


lorulot 


venus ( 


lorulopsis pulcherrima 


tive species Ol the genus lorulo| yi 
cherrima was transterred by Loddet 
(of the twelve other recently 


Lodder and Kreget 
ind two to Candida lhe 
though the culture of 7. rotundata used, 
mm Centraalbureau r Schimmelet 


Ire 
Lodde r and Kreger 


by 


culture studied 


and WKreger-van Rj. 
Cultures used: In the 


ly niunber were used 


usually made at the sani Line, 
where experiments were repeated 
designated by letter a ' followin: 

ture number. Original ons W y the author, 


otherwise designated 
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I. populina. P 
I’. popult-salicts Mix ont 
I’. popult i arpa 
laphrina potentillae (tarl.) Johans 
Pursh 
pot 
isolated by 
Tl. pe 
pruni-sub 
Benth 
purpurascens 
L. Kramer 
b) 7 


>preng 


migra 
P 


tri 


— 


Wats 


and 


fren 
Dorr. (sray 


P 


) salict h 


) 


é 


/ 


CUNAAdCHSTS 


Te 
(Zeller ) 
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( Receiver 
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| 


tentil 


) a ahi 


nst 
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Robins Khus pallina | 


robinsoniana Giesenhag 
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! 


Catkin 


robimsoniana 
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re ( 


Ait 


lata 


Willd 


ormerly 


insoniana serrulata 


l 


it ) 


robinsoniana. Catkin sev? 


ul | 
Ray 


l 


, Catkin 
Leat 
Jenkins 


ac 


opinsoniana serrulata 


al 
sacchari 


i 


, 


insoniana 1. serrulata 


sacchari 


1 ) 
hit 


“ 1 


Y 
charum 


(a) sadehe: Johans nus 


(a) sadebeckit l. serrul, ( 


Ait 
l 


irom 


ata Willd 


l 
1935 


I’. tosquineta (Westend.) Tt 


1 
l 


M. Wieben 
Schimmelcultures 
aa 


ulm 


Received in Centraal 


(a) tosquinctti 
(kl) 
l 
l 


irqinica 


Johans 


Muh! 


} 


ulm rubra 


l 


(a) 


ulmi rubra 
1 

Koch 
yploce 
Centraalbure 
Torulopsis « 
/ (Kluyver) 
Cc? VP loc oceus di 
( 


Sadeb 


( ) Ski 


’ ccus albidus (Saito) i 


au voor Schimmelcultures 


iti 


lt ky ( ) 


lartm 
Loddet 


7 


/ 


1 


act 


dattila Krom ¢ 


fluens (Zach) Lodder and Kreg 


rom B.S 


laurentu (Kuff.) Skinner vat 


der and Kreger-van Rij. From ¢ 


ral gal 


Candida pseudotropicalis (Cast.) ] 
Diddens Lodder 
kefyr (Beij.) Lodder from 1 


I Il. Their 


Obtained 
\ 


culture 


rison ) and 


S.D Norther 


Res ab., Peoria, 196 


Cryptococcus 


C. luteolus (S 


neoformans 


(Kuff 
Skinner 


(Sanfelice ) 


laurentu ) 
aito) 


Vuill 


kre 


From ¢ 


S.D.A.N.R.R.1 


Skinner 
[ 


From 


m 


B.S 
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89. Candida pulcherrima (Lindner) Windisch. Obtained 
Catherine A. Roberts. Isolated by E. M. Mrak 
pulcherrima. From California grape 
orulopsis rotundata Redaelli. From C.B.S 
sphaerica (Hammer and Cordes) Loddet 
93. Candida utilis (Henneberg) Lodder and Kreg 


From C.B.S 


In the experiments all cultures were made in duplicate, in 15 
125 mm tubes, each tube containing 4.5 ml of the following me 
dium: KH,PO, 2.75 gm, MgSQO,-7H 5 gm, dextrose 10.0 
gm, distilled water 1000 ml. To this was ; i particular 
mitrogen-source 

Inorganic nitrogen compounds were used in amounts turnish 
ing the equivalent in nitrogen to 2.00 gm KNQ, per liter. Pep 
tone was used in a concentration of 2.00 gm per liter Following 
experiments in which KNQO, and asparagine were used at halt 
strength with no reduction or with an increase in growth, the 


organic compounds: urea, asparagine, amino acids, were used at 


iS’ 


half strength (KNQ,-equivalent 1) gm per liter) This ren 
dered the growth-values obtained with imorganic and organi 
compounds not comparable (See later discussion of amount of 
growth. ) 

lo a second set of cultures in each experiment thiamine hydro 
chloride was added in a concentration of one part per million 
Other growth-promoting substances and trace-elements were 
omitted from the solutions since the object was to differentiate 
between organisms rather than to study the nutrition of any ot 
them. Also the fact that many of the mtrogen-bearing compounds 
used contained carbon was not considered important in view of the 
purpose ol the experiments 

experiments with the following compounds were repeated : am 


monium chloride, potassium mitraté, l-arginine monohydrochloride, 


1 1 


asparagine, dl-asparti acid, |-glutamic acid, dl-histidine HCl 


Partial repetitions of other experiments were made in all cases 


(except dl-threonine ) where compounds were refused by particu 


lar organisms. In these partial repetitions additional 


each fungus were employed if any were available 





ously found fay 
I. communis in certain 
up had concentrations 
histidine HCI) pil 5.60 
tain highly acid media were adjusted by 
amounts of KLHPO, or by the substitution 
KHPO, \djustment was made to a concentration 

final hydrogen-ion concentration was recorded 1 

ually the degree of shift in a given direction could 
a measurement of the amount of growth and served substan 
tiate the observations of growth made in other ways. Culture 
were kept at room temperature and results were takes 

\mount of erowth obtained was estimated by 

observation of the cle yree ot turbidity solution caused 
presence ol the suspended 1} hese observations 
pressed in symbols as follows: O (no 
sight growth as might be due to 

(definite but slight growth) ; 4 
eood vrowth, comparable to that obtained 
broth ) 

\mount ot turbidity was also measured 
trophotometer It was not found possible to correlate the 
Wyss obtained on this instrument with cell-counts made 
haemocytometer \ll organisms studied resemble yeasts 


11 


they form in culture series of attached cells or 


“colonies” render accurate cell counts im 


since the electrophotometet 

lio i . a | | : nis . of 
value, they were used only to substantiate visual o 
deciding which of the above-named symbols to employ 
] F 


HeCOMIE OF MUCH sis 


\mount of growth did not actually 
in these experiments and wall not be reported in detas 


quently different isolates of the same 


amounts of growth in the same medium and in certain re 


ol experiments the same isolate made greater or less growth « 


the second trial 





obtained in e 


xperiment 


OBTAINED 
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TABLE I] 


GROWTH Mapre spy Curture No. 10, TAPHRINA CAERULESCENS FROM 
QUERCUS LAURIFOLIA, WITH VARIOUS SOURCES OF NITROGEN 


\mmonium acetate 
\mmonium citrate 
Ammonium chloride 
\mmonium nitrate 
\mmonium oxalate 
\mmonium phosphate 
\mmonium sulfate 
\mmonium tartrate 
Calcium nitrate 
Magnesium nitrate 
Potassium nitrate 
Sodium nitrate 
Peptone 
Urea 
dl-alpha alanine 
Beta alanine 
l-arginine monohydro 
chloride 
dl-asparagine 
dl aspartic ac id 
l-cysteine hydrochloric 
l-glutamic acid 
Gslycine 
dl-histidine HCI 
Hydroxy-l-proline 
dl-isoleucine 
dl-leucine 
dl-methionine 
dl-beta phenylalanine 
l-proline 
dl-serine 
dl-threonine 
dl-valine 
Pot ito dextrose broth 


wee be ee he ee ee ee at he Sn ee ee 
x ¥ ’ 


be be Ut he be be be be de tn de be de he Se 


volving color change, in colonies of Tat hrina deformans, it 
seem not impossible that biochemical variants might arise 1 


tures of this and other species 


As will appear from examinatien of the list of cultures 
“""( 


above, of the / ) species or host forms ot laf rina used In < 


experiments 12 are represented by two different isolates l hese 


are: Taphrina caerulescens from Quercus maxima, T. caerulescens 
from QO. velutina, T. epiphylla, T. farlowt, 7 ohanson 1 


polystichi, T. populina, 7. potentillae from Potentila canadensis, 





Oi 


Il’. robinsoniana from Alnus rugosa, T. sacchari. tosquinett 
lL. ulimit from Ulm al The following were represented by 
three isolates each a I. communts from Prunus amert 
cana, 7. comn ’ angustifolia, T. robinsoniana from 
Alnus serrulata n addition, as indicated by the letters following 


} 


the culture number, “1 ited I 


1 
t TCPTese 


addition al oiso 


lates, used wheneve livid | xperiments were repeated lwo 


isolates of Candida used throughout the 


periments 

Kor the most lose agreement in. the pertorm 
of different me fungi, though sometimes one 
another with a particular com 


1. With ammonium tartrate 


cultures 


7 1 


while all ot] 

but definite growth 

t growth with dl-leucime 
fungus and all other 


refused this compound 


\ special experiment was run t 


ti 


isolates. The following nitrogen 


compound WCTe 


monmium chloride, ammonium phosphate and glyci 


pre 
were laphrina minunis, fi 


ve isol: : 7. deformans, five 
ana from sllnus rugosa, five isolates, the same 
rrulata, five isolates Very close agreement in 
was found between the different isolate Laphrina com 


lunis made good use of ammonium’ chloride and glycine but s 


ammonl ! W) phate : I. deformans us lammonium chil 


ammonium phosphate 
ropinsontianda 1 ] rudo ata agreed 


making good use of ammonium and in 


4 


fusing ammonium phosphate 





but Jorulo; 


not re px ated 


asparagine, and all but o1 
lore nm reporting the behavior 
] 


icetate, urea, pe 


- 
Lhe tollowing 1s ; unmimary 


/ aq’Mlericanla 


pept 
! 
mavnesimm, pota Stu 
arginin monohydroch!] 
histidine E1( 


methion 


hetulina | 
ium compounds ; magne 
monohydroch] 


. 1 
leCucl s meth 


/ hetulina | cultut 


chloride, citrate, 


hydro hloride, | elut wi 


ll-leucine, dl-methionine, 


{ 
I’. caerulescens trom Ouercis culture No 5, used 


compounds but ammo tartrate: calcium 


htly), potassium and 


Phoretaad 


oO 
binn 


arginine monohydrochloride, 


l-glutamic acid, dl-histidine 


proline, dl-valine 


O. bushit, culture No 


} 
/ cacrittescens Irom 


nium compounds; all nitrates; dl-alpha alanine, l-arginine 
I] id, glycine, dl 


hydrochloride, d gluta it 


] 
I I, 
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1. caerulescens trom QO. nigra, culture ammo 
nium compounds ; potassium and sodium nitr 5: dl-alpha alanine, 
drochloride, dl aspartic 


Hi¢ I, dl leuc) 


11 


| 
i-Vaillne 


l-arginine monohy 


glycine (slightly), dl-histidine 
beta phenylalanine, I-proline, dl-serine, ¢ 

I’. caerulescens trom QO. palustris, culture No. 16, 
monium compounds ; magnesium and potassium nitrate 


Sod umn 


nitrate (slightly), l-arginine monohydrochloride, dl-aspartic acid 
l-glutamic acid, dl-histidine HCI, hydroxy-l-proline, dl-metl 


dl-beta phenylalanine, I-proline, dl-serine, dl-valine 
OO. prinoid 


l7, 


I. caerulescens from 
montium citrate, nitrate, oxalate monohydrochl 
d] asparts Pa id, ] cysteme hydro hloride, elutami acid 


1" , , 
| SeCTING, Gi-Valine 


tidine HCI, dl-beta phenylalanine, dl 

I. caerulescens trom O. velutina, cultures No 
used: all ammonium compounds; all nitrates ; 
l-arginine monohydrochloride, dl-aspartic acid, 


chloride (slightly), 1l-glutamic acid, 


iwdroxy-l-proline, dl-methionine, 
dl-serine, dl-valine 
I. caerulescens from QO. virginiana, culture No 


anon compounds ; Mayvnesiuni, potassium, and 


dl-alpha alanine, l-arginine monohydrochlh 


dl-methions 


trates ; 


l-vlutamic acid, dl-histidine H( 
> 


«i il, 


serine, dl-valine 


I’. carnea, culture No. 21, Ll: all ammonn 
ee 
fll i Filet 


ti] 


ammonium phosphate; all 


monohydrochloride, dl-aspartic acid, 


HCl, dl-leucine, dl-methionine, dl-serine, 


I’. cerasi, cultures No. 22, No. 23, 


monium compoands; all nitrates ; 


1 


monohvdrochloride, dl asparty acid, 


HCl, hydroxy-l-proline, dl-methionine, 


proline, dl-serine, dl-valine 
) j | 
I’. cerasi from Prunus pennsylvanica, cultures 


26, used: all ammonium compounds ; all nitrates ; 
beta alanine, l-arginine monohydrochloride, dl 
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T’. confusa from P. dimissa, culture No. 39, used: all ammi 


compounds ; calcium nitrate (slightly), magnesium, and potassium 


lig on 
nitrates; dl-alpha alanine, beta alanine, l-arginine monohy 
chloride, dl-aspartic acid, l-glutamie acid, glycine, dl-histidine H¢ 
dl-tsoleucine, dl-leucine, dl-methionine, dl-beta’ phenylalanine, 
proline, dl-serine, dl-valine 


I’. dearnessu, culture No, 40, used all ammonium compot 


11 


magnesium, potassium, and sodium nitrates; dl-alpha 
aspartic acid, |-glutamic acid, d 
l-proline, dl-serine, dl-valine 
I’. deformans trom Prunus persica, culture 
P?. communis, culture No. 42, used: all ammonium compout 


ammonium phosphate; potassium and sodium nitrates 
alanine, l-arginine monohydrochloride, |-glutamic acid, 
(slightly), dl-histidine HCl (slightly), dl-methionine, d1 

l. epiphylla, cultures No. 43 and No. 44 (° 7. klebahn , used 
ammonium chloride, citrate, nitrate, oxalate; magnesium, potas 
sium, and sodium nitrates; |-glutanii 
HCl, dl-leucine, dl-valine 

T. farlowu, cultures No. 45 and No. 46, used ammonium chlo 
ride, citrate, nitrate, oxalate, sulfate (slightly); all nitrates; 
alpha alanine, l-arginine monohydrochloride, dl-asparty 
glutamic acid, glycine, dl-histidine HCl, dl-methionine, 
phenylalanine, l-proline, dl-serine, dl-valine 

Ll. flavorubra from Prunus pumila var. susqueha 


No. 47, used all ammonium compounds but ammonium 


calctum, potassium, and sodium nitrates; beta al: 


monohydrochloride, dl-aspartic acid, I-glutamic acid, 


histidine HCl, dl-isoleucine, dl-leucine, dl-methionine, 


phenylalanine, l-proline, dl-serine, dl-valine 


I. flavorubra trom P. besseyi, culture No. 48, agreed 
preceding except for the use of magnesium nitrate and \ 
use of beta alanine 

I. johansoni, cultures No. 49 and No. 50, used; all 
1] 
il 


compounds but ammonium phosphate; all mitrates; dl-alpha 


nine, l-arginine monohydrochloride, dl-aspartic acid 
l-glutamic acid, glycine, dl-histidine HCl, dl-methionine, l-proh 


dl-serine, dl-valine. 
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used: ammonium iloride, citrate, 


potassium, ana 


dl aspartic AC id, 


phi shightly 


): magnesium, 


irginine monohydrochloride, 


sodium nitrates: J-arg 


HCl, dl-beta phenylalanine (slightly 


glutamic acid, dl-histidine 


scrine, 


nana. culture 


asparty acid 
methionine 
YW asparagine 
54, used: ammonium 
magnesiun potassium, 
arginine monohydrochlo 


] 


| 11 
glutamic acid, dl-his 


aMnOn Man 
magnesium, potas 


d]-methionine 


licis from culture No. 57, 
ammonium compounds; potassium and sodium nitrates ; 
arginine monohydrochloride, |-glutamiu 





MM ye 


/ pruni-subcordatae 
pounds ; calcium, potas 
l-arginine monohydrochloride, 

/ / Ur puUurascens 

MaLvnesium, 


robinsontana trom 


all ammonium compound 
lightly); all nitrates: 
hydrochloride. l-aspartic cu 
e HCl, hvd v-l-proline, 


hye ta rhe 


I’. robinsoniana from 


68, and No. 69, used the 


sacchari, cultures No 


compound Wh, potassium, 


alanine, l-arginine monohvdrochlorid 
acid, dl-histidine HCI. d] methionine, 
I’. sadeheckii, cultures No. 72 
chloride, citrate, nitrate, oxalate, 
magnesium, potassium, and sodium 


arginine monohydrochloride, dl] 


cine, dl-histidine TIC. hy 


dl methionine, dl-beta phen, 


I. tosquinetti. cultures N 


] 


compound potassium nit 


glutamic 


Tl. ulmi from nu lata, culture 


chloride, citrate, nitrate, Ke late, tartrate 


monohydrochloride, d] aspartic 


| 


Prec. hvdrox,y l-proline, dl-heta 
Il. ulmi from 1 bra 
nium chi , citrate, 
tartrate; magnesium 
hy 


arginine monohyvdro hloride 


hvdroxy-l proline, ll-beta phenylalar 





I. virginica, culture compound 
hydrochloride, dl] 


isoleucine, d]-] » dl-threonine 


Crytococcus albida, culture No. SO, used all 


compounds 
lorulopsis colliculosa, culture No. &1, used all con pounds 


lorulopsis dattila, culture No. 8&2, used ammonium o 


(slightly); l-glutamic acid, hydroxy-l-proline, 


seTine, 
This fungus refused ammonium acetate ai 


ol asparagine 


: . 
Cryptococcus difilues 3, used 


Cryptococcus laurentiu var. flavescens, culture No 
compounds but calcium nitrate 
Candida pseudotropicali ar. Jactosa, culture 


ammonium chloride, (slightly , oxalate, 


fOcocCUS 


nitrate 


ococcus neoformans, culture used 
Candida pulcherrima, cultures N« and No. 90, used 


pounds but sodium nitrate ar 


i] olycine 
lorulopsis rotundata, culture No. 91, 
lor ulof Sls pha } 

pounds; potassium 

hydrochloride, dl asparty 

HCl, hydroxy-] 

alanine, I-proline, 

Candida ut 


Certain retusals 
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lightly ‘ nd experiment in 

was included in the medium, ammor 
n isolates of 7. americana 

light growth), by eight isolates ot 

carpa, and by six isolates of 7 

I. nana made slight growth (betwee 


\mmonium nitrate was 


(Imus rubra, Candida pseudotrof 


sphaerica 
Qf the compounds used less trequently, d 
only I / / MV PUrascens beta alanine }y) 
vorubra, and 1. purpurascens; | 
cacrul scons trom. CA/werciu cocctneada, 7. ma 


] 


QO. velutina and by 7 IrPUrascens Phe compounds 


tioned were used by sever: the asporogenous yeasts 
Phe fact that some fungi refused certain nitrates 

others, although confirmed by repetition 

perhaps, not be emphasized 

solution without the adjustment ne 

balance Phe solution containing magnesium n 

was richer in magnesium and poorer in potassium 

contaming potassium nitrate fo the extent. thi 

furnish information about the nutrition 

said that all organisms but 7aphrin 


prinoide s and from ©. macrocarpa 


nitrogen Nevertheless the refusals 


under the conditions of the experiments 


value 
In applying these data to the cl 

laphrina the tollowing observations 
\ll specles POssess % hi 

various compounds 

Laphrina caerulescens as it 

rate species Previous reports 

(3) have shown that all 

ferent morphological entities 


studies are also different physiologic: 
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the former: dl 
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sacchari 
these, 7 l’. letifera 
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Of the thirteen species of 
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former used 
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ditfered fron 


dl-leucine and 


trom / 


potassium 


compound 


1 


ditferent 
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veasts studied 


pear to be omnivorous and cannot be distinguished on the 





Muy PAPHRINA IN ( 


these experiments lhe others showed some degree 


~ 


and two of them, 7oru/opsis dattila and Candida 


i 


var. lactosa, appear to be quite as specialized in 


nutrition as many species of 7aphrina 


the asporogenous yeasts used ammonium acetate 


medium invariably became less acid during growth it is 
that the carbon of the ammonium acetate was being 


utilized \ll species of Zaphrina and one yeast, Torulopsts 


fila, refused this compound 


None of the species or host-torms of Jap/rina here studied ap 


peared to need the addition of thiamine in order to grow in the 


solutions emploved In most cases, however, the addition 


thiamine resulted in increased growth, and this increase was oftet 


] 
1 


considerable 1 l se of the amino acids which were not well 


utilized no increase w: evident, perhaps because the method o 


' 


measuring growth was not sufficiently accurate SIX organisn 


] “ j 
aphrina con cd l Tirgittana var. den 


iy hopulina pe ull ticis trom Populus trichocarpa 


suhbeordalas and ! hii, showed no benefit. fr 


tion of thiamine to any of the solutions in which: they 


SUMMARY 


Kiftv-seven host lorms, representing twenty-sevel 
laphrina, and thirteen asporogenous yeasts were grow! 
media with different sources of nitrogen 
nium compounds, | nitrates, urea, 
seventeen amino acids 

Ammonium chloride 

cacrulescens 

\mmonium 4 


Irom 


WeOTE 
/ af hrina americana 
sts but JVorulopsi 
nium acetate; f ‘ species of laf h 


compound. 





670 MycoLocia, 


\l] species of laphrina showed a characteristic patter 
gen utilization. Some host-forms within species agreed 
in behavior while others show various degrees o 
None of the fungi studied required the addition of thiamin 


the media used, though in general they made better growth 


1 


added thiamine 
Most of the asporogenous yeasts were omnivorous or n 
with regard to the compounds offered them. Torulopsi 
and Candida pse udotrof calis var. /actosa were highly selective 
It seems possible to differentiate species of Taphrina in culture 
on the basis of their use or refusal of different compounds of 


nitrogen. 
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THE ASCOSPORIC STAGE OF ASPERGILLUS 
CITRISPORUS AND RELATED FORMS 


KEN? >. RAPE ROTH) N? AND Hoy 1D). Tre 


\n ascosporic stage of certain molds now recognized 
ot elspergillus has been known since 1809 In that vear 


scribed as /:urotinm herbariorum the vellow perithecia commonh 


encountered on improperly dried herbarium material 
1 ] ] 


rently, he deseribed as clspergillus glaucus the greenish 


(conidial stage) which occurred with these structures 
a half century later, De Bary (1854) demonstrated that the 


lus heads and the /:urotinm perithecia were borne on a comme 


mycelium, thus relating Link’s ascosporic structures to 


] 


group of saprophyti molds tor which no sexual stage 


lowed, several additional ascosporic 


In the years that fol 

with yellow perithecia were described, usually 

Ieurotium Phom and Church (1926) grouped th 
forms together as the 

rangement Which has since become generally 

while, Kidam (1883) described Sterigmatocyst 

acterized by reddish ascospores, which has becom 

lor recognizing a second group Or asce Sporn 

gilus nidulans (kkidam Winter inal 

scribed af. fischeri, ascosporic but without doubt 


well-defined species 1. fumigatus Kreseniu 


current report, all ascosporic molds that produce 


type ol conidial stage have been ret 


One 
trial Chemistry 
of Agriculture 

Department 
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the other of these three groups It now becomes necessary to 
recognize as potentially ASCOSPOT that section of the genus to 
which 1. citrisporus von Hohnel belongs 
In July 1950, and again in 1951, one of the authors ( 
isolated from Wisconsin soils an ascosporic «I spergillus 
duces conidial heads of the general type seen 
and 1. flavus-oryzae groups, and perithecia 
parenchymatous and resemble developing 


quently become filled with large and conspicuously sculptured 
ascospores \scocarps of this type are markedly different from 
those produced in the A. glaucus, 1. nidulans, or 
groups It seemed obvious that we were dealing 
scribed species belonging to some group wherein 
not been reported previously 

In checking carefully the species recognized 
Church (1921, 1926), reference was found to 
by them from Thaxter under the unpublished na 
chrysospermus which he had verbally reported to produce asco 
spores. Insofar as we have been able to determine, this observa 
tion was never reported in the literature; and no descript 
the species was ever published In their publication of 
Phom and Church report “selerotia occasionally produced” 
the mold was recultivated in their laboratory Iessentiall 
same statement was repeated in “The Aspergilli,” published 
vears later. Yet, in Thom’'s culture notes dated May 20, 1919, 
the following notations appear with reference to Thaxter’s culture 
‘Perithecia, 500 p—sott, easily crushed \scr 12-14 diam.” 
\scospores were not observed 

Upon the basis of their examination of the conidial structures 


1 
riy 4 


of Thaxter’s fungus and von Hohnel’s brief, but seemingly wel 


prepared deser;ption of A. citrisporus, { WoT 7 «| Church con 


cluded that the fungi observed by von Hohnel and Thaxter repre 
sented a single species \ccordingly, they accepted 

usage, recognized «1. citrisporus as the valid species 

tributed Thaxter’s isolate to various laboratories 


Centraalbureau in Baarn, as <1. clfrisporus, strat 
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When cultivated at the Northern Regional Laboratory 


pared with known species of the 1. tamari group, the 


between Tresner’s isolates and Thom and Church's concept of «1 


citrisporus became clearly evident. We then obtained Thaxter’s 


exsiccati (labeled 21. chrysospermus) from the late Professor 


W. Lawrence White, Curator of the Farlow Herbarium, in order 


to compare the ascospores of his material with those produced by 


the new isolates from Wisconsin soil. Also, we secured from the 


he courtesy of Dr. Johanna Westerdiyjk, 


Centraalbureau, through t 
the culture of «1. citrisporus which had been deposited by Thom 


and Church in March 1925 and which stemmed origmany ron 


In our hands this latter culture has tailed 


1a great vari of culture media 


Thaxter’s laboratory 
to produce ascospores, althoug] 


has been investigated. Fortunately, we found abundant perithecia 


and ascospores in Thaxter’s herbarium specimens In this ma 
terial, as in the growing cultures of Tresner’s isolates, the peri 


thecia were characterized by a marked purplish coloration and supet 


ficially resembled the sclerotia formed in many species of .1spergil 


lus. Phe ascospore s. howeve r, were strikingly different trom those 
produced in the Wisconsin isolates This circumstance, together 


with certain other ditferes less significance, has led us to 


conclude that two species that each merits re 


ognition as all ascosporn his necessitates (1) the re 
description of <1. citrisporus to include a perfect stage, exemplified 
by Thaxter’s exsiccati and the still living culture (conidial phase 
CW 


only) which stems therefrom, and (2) the description of a 1 


species, Jspergillus ornatus, to include the \Visconsin strains 


SPECIES RECOGNIZED 


\SPERGILLUS CITRISPORUS von Hohnel emend 


Colonies on Czapek’s solution agar restricted and thin, 

a diameter of 1.0 cm in two weeks at room temperature (1G 
consisting Ol i sparse, submerged erowtl of vegetative 
and bearin: all dial structures with conidio 
phores seldon le 


ciameter 


growing rapidly, attain 


( olonies on mal \ agar 


ter of 8-10 cm 1 lays at room temperature, conflu 
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Fic. 1 


Ispergillus 


( zayn k's 


tlrisporu Conid 
growing on solution 


agar (witl 
agar with glu 


Czapek’'s ose, respectively. 10 day cub 
daylight at room temperature. LD). Conidial head of NRRI 
trom one ot ollections (sec I} | 


No. 4186.10, 450. I. Mature conidia 
head ot NRRI 03 (Warcup’s isolat ). 
same strain, 1000 


stems Phaxter’s « 
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and uniformly sporulating throughout with conidial structures aris 
ing from submerged vegetative mycelia to form a dense 

1B); incubation in darkness not restrictive; coni 

orange vellow shade s, at first near ant ine vellow, becoming orange 


citrine at maturitv, and darkening to medal bronze in age (Ridg 


way, T\ ): reverse uncolored : odor pronounced, somewhat foetid 
Conidial heads radiate, mostly 150-200 », but ranging from 10% 


to 225 ph, with conidial chains loosely divergent Conidiophores 


variable, commonly 1.5—2.0 mm in length by 15—20 » 1n « 


above, septate, with walls comparatively thick (ca. 1.0-1.5 p at 
median level), smooth as seen in fluid mounts but appearing 
granular when observed dry Vesicles somewhat flask shaped, 


20) 30 p diameter with uppermost three-fourths or entire surtace 


bearing sterigmata in a single series (Fic. 1D), often loosely ar 


ranged. Sterigmata variable, generally 8-12 © 5.5-7.0p. Conidia 
citriform or pyriform to subglobose, light yellow-brown, conspicu 
ously roughened, mostly 6.0—7.5 50-60 nH (Fic. 11 

13% 
IK 


Colonies on potato dextrose agar esse ntiallv like those produced 


on malt extract agar but growing somewhat unily and 
producing a less dense stand of conidiophores 
Colonies on Czapek’s solution agar containing glucose instead 


of sucrose growing somewhat restricted (Fic. 1C), forming 


a dense mycelial felt somewhat wrinkled and furrowed, and pro 
! 


ducing abundant but generally diminutive conidial structures 


Perithecia (seen in Thaxter’s exsiccati only) globose or near] 
so, variable in size but commonly 300-500 » in diameter, in purpl 
shades, with or without an enveloping network of much-branched 
coarse mycelia, upon crushing appearing somewhat = parencl 
matous but well filled with ascospores; perithecial wall compara 
tively thin at maturity and composed of polyhedral cells 10-12 » 
diameter (Fic. 2E); asci with nearly mature spores measur 


4 IG y. ioe ASCOSPOTeS lenticular, smooth 


about 12, diame 
walled, 7 


(Fic. 2C 


te 
5-8.5 5.0-6.0 p, with single (7?) broad equatorial band 


The emended description of Aspergillus citrisporus vou 


IID lye 
7, UD 


here presented is based upon a culture, NRRL 
name which was received from the Centraalbureau voor 
melcultures in June, 1951, together with Thi 
specimens obtained from the Far barium 
Botany, Harvard University 

that the former culture stems 


are, in fact, drawing the 
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stages from the same orig albeit the connecting links 
are somewhat devious | lore than a quarter cen 
tury The story is as re 
ceived from the Centraalbureau Irom 
Phom and Church Records of these latter investigators indicate 
that a fungus bearing the numerical designation 156.10 was sent 
to Baarn in March, 1925, under this name Phis culture, cited 


rt 


j I x herbariun 
1 
niddial structures 


“Chocoura, N 
S50. ¢ \se1 


conidia from a dried 


(medium 


I Mature 


Portion of perithecial 


and tragment 
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Thom and Church (1926) as representative of «1. citrisporus 
had been obtained from Thaxter as “.lspergillus chrysospermus” 
in March, 1917, and entered in Thom’s Collection under the num 
ber indicated above. At this point an element of uncertainty 
enters our chain of evidence, although it in no way invalidates the 
claim of culture continuity from Thaxter’s laboratory to our own 


\mong Thaxter’s material are two groups of specimens, both ot 


which (1) represent isolates from caterpillar dung; (2) bear the 


designation 1. chrysospermus; (3) show conidial heads with 


single sterigmata (Fic. 2A) and large, coarsely roughened, citri 


form conidia (1G , D); and (4) contain purple, parenchyma 


tous perithecia with large, smooth-walled ascospores which are 
(one ot 


s 


the two is labeled “Chocorua, N. H., Aug., 1909” (Fic. 2A, C); 


the other 1s marked “Kittery Point’ and bears no collection date 


marked by single broad equatorial bands (Fic. 2C, F) 


(Fic. 2D, F) Whereas it is possible that the culture given to 
Thom in 1917 may have come from either source, it is believed 


probable that the Kittery Point collection is of more recent date 


and that NRRIL 2292 stems from it The point is not too im 


portant, in any case; for insofar as we can determine the two 


collections are strikingly similar 


\ third collection of Vhaxter’s labeled “‘Hammond’s Pond, 


Mass., sept 17, 1902,” is preserved only as a permanent slide 


mount and shows no ascosporic stage, hence is not believed to 


represent a possible progenitor of NRRL 2292. The few conidial 
heads that are present in this specimen, however, agree closel 
with the other two 

One additional culture, NRRL 2292. which we believe to rep 


resent the species under consideration, was isolated from New 


Zealand forest soil and sent to us in January, 1948, by Dr. J. H 
Wareup of the Botany School, Cambridge University, as “A 


trisporus von Hohner (7).” This produces heavily sporulat 


ing colonies on malt extract agar and on other natural substrata 


of this type. The conidiophores are appreciably shorter thar 
those « ited above, but in othe r parti ulars it agrees rea onably well 
with the species as here described (ic. 1F, G). In aging cul 


‘ > 
tures (3-0 weeks) on malt extract agar, colonies commonly. de 
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velop white mycelial tufts wh ficially suggest tl 
een in Thaxter’ pecim and gularly produced 
culture of «1 ti n clos <amination these 
to consist of rather densely WON hyphal threads rat 
parenchymatous tissue, 
served 1 de pte thei 
ably represent abortive 
bination of substratum 

permit their full development \t such 


train in question be diag d more satisfactoril 


Aspergillus ornatus n. s)) 


Coloniae in agaro Czapekii ta 
tiomibus ce 
irentibu 


ubmerst 


vlabri 

uperiore 

conterti Nerumaqu 

citriformibus vel pyrifor ) liris irre 
asperatis, plurimum 6.5 5.0-6.0 4: 


dantibus, primum albis parenchymatici 


parte fertil ilic Hularum = irreg 


AaSCIS 
plicibus tenuibus 
ornati 


In culturis « 


Colonies on Czapek’s solution agar growing very sparing) 
2.5 cm in 10 days at room temperature, thin, transparet 
\). with scattered small conidial structures arisi 
merged and colorless vegetative hyphae 
commonly 150-200 » in diameter and 
dom more than 650” in lengt!l No 
Colonies on malt extri agar growing 
diameter of 7.0-8.0 cm in 10 days at room 
with vegetative mvyeelium | o \ submerged 
zonate from. altern: 
conidial structures projecting 


pe rithecia, less commonly tending 
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dominantly conidial and others heavily perithectal; conidial stru 
tures arising from submerged 


light, lacking or sparingly developed in darkness, in yellow-orange 


hyphae, abundantly produced in 


shades from primuline yellow when young through old gold to 
olive-citrine in age (Ridgway, XVI); heads radiate, with conidial 
chains divergent and somewhat tangled, variable in’ size, com 
monly 300-400 » in diameter but ranging from 200-450 » ; conidio 
phores septate, commonly 1.0-1.5 mm in length by 12-18 » diame 


ter above, somewhat narrowed below, with walls comparatively 
heavy (ca. 1.0-1.5 p at a median level), : aring smooth in fluid 
mounts but somewhat roughened when examined dry; vesicles 


flask-shaped, mostly 25-40 p diameter, fertile over the upper thre 


fourths, bearing crowded sterigmata in a single series; sterigmata 


crowded, mostly 8-10 w: conidia golden to light brown, 
mostly citriform to pyriform, coarsely roughened from an irregu 
lar network of ridges or color bars, commonly 6.5—-8.0 50-60 un 
Perithecia abundantly produced, variable in size but commonly 
100-600 » diameter, at first white and parenchymatous through 
out, becoming purple and filled with asei and ascospores at matu 
rity (hic. 4C), the tertile portion remaining surrounded by a 
residual peridium of irregular polyhedral cells 15-20 » in diameter 
(Fic. 4D) within a loose mantle of sterile, much-branched hyphae 
asci globose, 14-15 at maturity; ascospores lenticular, rough 
walled, with multiple thin, flexuous crests approx. 1.0% wide ar 
ranged irregularly in a generally longitudinal direction, over-all 
dimensions generally 7.5-8.5 * 5.5-0.0p (Fic. 4h) 

Colomes on potato dextrose agar spreading broad] 
10 days, comparatively thin, especially in marginal areas 
heads abundant but not crowded, averaging about 250 » in di: 
ter, and near old gold (Ridgway, XVI) when mature 
abundantly produced, averaging somewhat smaller than o1 
extract agar. 

Colonies on Czapek’s solution agar with glucose instead 
sucrose growing somewhat restrictedly, 2.0-2.5 em in 
(Fic. 3C), with compact basal mycelium more or less 
producing numerous conidial heads, thinning toward the irregular 


colony margin; perithecia occasionally developed in old cultures 
The binomial .lsperqillus ovnatus is chosen becat 

traordinary ornamentation of the ascospores 
Type culture NRRL 2256 was isolated by one 

(H.IDUT.) from soil collected in an oak woods just 


of Madison, Dane County, Wisconsin (7N—-91-29 
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i 


second strain (NRRL 22 ), Which duplicates the tvpe in all 
\ | str NRERI Y] hich duplicates the t I] 


essential particulars, was subsequently isolated from. soil collected 


In a maple woods in Spring Grove Township, Greene County, 


Wisconsin (1N-9E-29 Both soils were taken trom the “A” 
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horizon, 1e., the top 1's inches he writers are 

Professor Myron P. Backus, University of Wisconsin, 

made the preliminary examination of this fungus, for recognizin; 
} 


the unusual characteristics of its ascosporic phase, and for brir 


ing it to our attention in order that we might study it criti 


GROUP RELATIONSILIPS 


Aspergillus citrisporus von Hohnel emend 
resent a new departure in ascosporic species of <1s) | lor 
everal reasons they cannot be placed in any of the ascosporic 
groups previously recognized. Like members of the <1. glaucus 
group, they produce conidial heads that are radiate in pattern and 


iS. they 


bear a single series of sterigmata; but, unlike these forn 


produce commdiophores which appear roughened when viewed in 


dry mounts. Most importantly, they develop purple, pares 


chymatous perithecia that are markedly different from the cor 
sistently yellow, thin-walled structures seen in all ascosporic spe 
cies of the glaucus group. ‘They cannot be closely related to 
Aspergillus nidulans (Kidam) Wint. and allied forms, for they 


do not develop HLlulle cells or show colored stalk walls \ddi 


tionally, they produce colorless ascospores 1n contrast to the red 


dish spores that are so characteristic of the 1. nidulans group 
They obviously do not belong with «1. fischert Wehmer, for 
conidial heads are much larger and are radiate 
columnar, As with the preceding groups, the most striking dit 
ference consists in the character and texture of their ascocarps as 
contrasted with those of 1. fischeri 

Whereas the origin of perithecia cannot 
citrisporus trom currently available material, in 
thecia arise from coiled ascogonia (lic. 4A, 3) that are 
different from the initialiy unbranched primordia observe 
ascosporic groups \dditionally, ascospores seem not 
nate by valvular separation as in other Aspergilli, 
swelling and the production of germ tubes as in the 
species and in the ascospores of many Penicillia 

Superticially, colonies and conidial structures of 


and <1, ornatus, when grown upon favorable medi 
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extract ag resemblance to tho 


~ 


be rs ot the , aia A. weil and A. flus 


Furthermore, ature perithecia of the two 


strong], sclerotia 


the latter groups t asexual 5] oily We 


together with differences 
reported ascosporic 
verified, we are 


recognize ‘al 


It 1s perhaps too earl 
should be made within the 
rangement ot groups al 
(1926) and, in the man 
have to be altered 

ships presented 

drawn, piace Ing gre 

acters which heretotore 
groups © 

knowledge, 

available, it woul 

as an ascigerous 

A. nidulans 

need not attain 


1 1 
Gesir. 


Mn, 

some i OSPOTi 
include with it 
ricola Marchal, 
would bring 


icterized | 


CX epuion () 


the dung ol 


material actually supported 
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el. ornatu 
occur occasionally in soil 
on caterpillar dung may m lect) moculation 
] 


source, coupled with the s bsequent collection of dung 


discreet entitie 
PHYSIOL 


In preliminary cultural investigations 
ity of Wisconsin it was observed 
which now constitutes the type 
w very thinly, sporulated sparsely, and produced no pert 
upon Czapek’s solution agar; whereas it grew luxuriantly 
produced abundant conidial heads and perithecia on malt « 
and potato-dextrose agars Phis observation was immedi 
confirmed at the Northern Regional Research Laboratory 
receipt of the culture from) Professor Backus Furthermore, 
was soon noted that m plate cultures on Czapek’s solution 
1, ornatus grew well and sporulated freely in portions of c 
adjacent to contaminating molds Thus it was ol 
culture suffered trom some nutritional deficiency whicl 
tially or wholly corrected by the contaminant 
Pwo possibilities mmediately suggested themselve 
need for some essential vitamin, or (2) an inability 
sucrose, 
lo test the first of these poss , vitamins of the 


were added in excess via cylinder cups to cultures ot 


growing upon Czapek’s solution agar pli 


ites Doubttully 
cant responses were obtained with riboflavin (B,) and cobalar 
(B,.), whereas no measurable response was obtained with thi: 
inositol, para-amino benzoic acid, pyridoxine, pyridoxal, 
folic ac id, nicotinic acid, and pantothe mic acid Since vi 

and 4, were added as strongly acidic solutions (pli 


respectively), the possible effect of pll could not be 


and subsequent tests tended to minimize the possibility 


nutritional response from either vitamin 
Meanwhile, other experiments pointed to an imability 


SuCTOsSe as an Ine reasing]\ probable explanation Kor « xamiple, 
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was observed that not luxuri 
ant, growth on ( 

Ol sucrose and on ¢ 

source but with KI 

known that sucrose presence 

KH.PO, would be p ally hydrolyzed, it w thought 

mold might | upon the hex S present 

medium, as it was of necessity 

Czapek’s solution agar witl 

and 0.14% KH.,PO, showed 
) 


from 2.6 to 2.7' sucrose after 


enough, the growth of .1. ornati su media was not obviously 


greater than on Czapek’s solution agar contaming 0.367 glucose 


as sole carbon SOUTCE and () 1% KI 1 lax where both the suyal 


i 
al I 


and the phosphate were added as Seitz filtrates 1 | xperl 


ments Seitz-filtered sucrose 

solution agars of varying pli, 
a very thin, submerged my 
conidial heads. Obviously, sucrose could not 


vy glucose, 


ornatus; but reducing sugars, particular 
lord an acceptable carbon sources lurther tests 


this constituted only a partial answet \n unanticipated 


as encountered n Seitz-filtered glucose was 


to sugar-free aya ! la differes 


1] 1 


Initiated rapidly 
riod of several 
reaction 
is ling satistact lv in tl latter, and 

lv’ colon 


] 


pressed to p : , which a his age approache 


attained by cultures growing in the initially acid 


the above, and other 
glucose constitute 
hecomes optimally 
acidic environment 


by the introduction 


growing tungus 
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result from the metabolism of glucoss 
acidity relationship seems to be even more 
fructose This sugar (as a Set 

carbon source tor «1. ornatus 


} ] 


Carpon-ree agar media 


ceeds that obtained with sucrose 


first neutral or slightly alkaline, 


depressed, even after two weeks incubation 


1 


W hereas these nutritional mvestigations have 


A. ornatus NRRL 2256, the other strain of this s 


of Al. citrisporus already mentioned have been included 


qpuite 
lor comparison I his has heen ( pecially true oft NRRE 
the culture of <1. citrisporus supplied by the Centraalbureau 


lowing for normal species and strain variation among cl 

lated forms, these other cultures behave in a manner. striking 
sunilar to NRRL 2256. In every case, growth is luxuriant upon 
malt extract agar and is minimal upon Czapek’s solution agar 
containing sucrose as a carbon source, irrespective of pll 
each case satisfactory growth is obtained with glucose as « 


source in media which are initially acidic Strain NRRI 


differs from the others in being less able to grow satist: 
glucose media of initial neutral reaction e 
incubation. 

Che production of conidia and perithecia 
NRRL 2256 is strongly affected by 


were conducted in the Botany Department, Univers! 


1 
} 
i 


sin, by M. Louts Bobichon and others. Concerning 
Professor Paul J. Allen writes as follows rsom 


cation ) 


“This [light] effect was studied particularly on 


medium containing 4% of an extract of 


1] Lagl ] 
piended woody 


which permits growth at half the maximum rate obtained 
honey-peptone agar. In complete darkness no conidia are formed 


light of low intensity 


on this medium, while in continuous white 


heavy sporulation occurs. [lumination by a spectrum projected 


across a plate which had been uniformly inoculated with spores 
1 
1 


resulted in sporulation in blue light \ few minutes’ ilumination 


of mycelium which has grown in the dark caused heavy sporula 
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tion only at the 


1) 
i\ 


! ! ( 11 ana ! | parts 
Marked zonation 1 ] { 


. were mad Norther 
host part, these 


th | ‘ muiparative 
NRRL was contrasted wi 

NRERI and with the tw 
>» NRRL 2292 ee 


and oe. 


I 


o strain 


()bservations 


made on NRRL n general, those 1 ported from 
Wiscons} n tl 


V¢ stigated, colon ~ pro 
duced very few » comidi 


incubated in darkness 


abundantly in paralle ] 


Czay k’s 


corn teep liquor provi 


] 1 ] 
um conidial prot uction 


approde he d thie 


light Incubation perature 
ranged between : form for lioht 


incubated cultures 





OR& MycoLocia, 
Aspergillus citrisporus NRRI and 2293 
sponse markedly different from o1. orna 5 NRRL 2256 
the former strains showed any apparent difference 


production whether the cultures we incubated in di 


light. 1. ornatus NRRL 2297 was somewhat intermedi: 
havior, conidial production being 
pressed in dark-incubated cultures 

Obviously, the effect of light on sporulation represents a strat 
characterists Nevertheless, it may prove valuable in differentiat 
ing between v1. ornatus and «1. citrisporus lhe observation that 


the effect of darkness can be tempered in NRRL 2256 by modity 


ing the substrate suggests some interesting possibilities for fut 


ther investigation. What is contained in steep liquor that enables 


1,] ] 
OCH 


mold to circumvent, in large measure, the metaboliy 


which on other substrata effectively precludes the development 


of conidial structures in darkness ? 
DISCUSSION 


\ number of considerations led us to associate the Wisconsin 
isolates with slspergillus citrisporus von Hohnel Among. these 
was the general aspect of growing colonies on a variety 
strata, together with the color and pattern of the con 
tures which are characterized by radiate 


In a single series. \WVhereas conidial he: 


are regularly seen in certain members 


orysae group, @.g., «1. parasiticus Speare and me cultures 


orysae (Ahlburg) Cohn, a golden to light olive-brown coloratior 


of conidial heads and the absence of consistently rough 


the Wisconsin strains indicated closer relationship with 
of the «fl. ftamart’ group (see p. O83) (Criteria which 


more specifically to «fl. citrisporus were found in deseriptions 
this species published by Thom and Church (1921, 1925), and 
more particularly in Thom’s unpublished cultural notes In these 


the meagre growth of the species on Czapek’s solution agar was 


emphasized, and some attention was given to the “‘sclerotia’ 


(perithecia) which were produced in Thaxter’s culture shortly 


atter its receipt. \ltogether, the conidial ae of the Wisconsin 





is thi ] 


his had been interpreted, « 
WW) al d ( hurch (1921 


eeling of confidence that our 


I 


presented by Tho 

With af presumptive diagnosis 
would be reque sted Protessor White to lend us 
representing or «1. chrys 


conhrmec 


frisporus 0 
Y i 
In particular, 
room 


md formed 


Furthermore, 


lor twenty 


regularly 


Phe asco 


thre spores were not 
differences could not be attributed 


as contrasted with liv 
differences were accepted 


techniques 
to reveal any 
appeared similar 


wisdom of combining, i 
taken from living culture 
herbarium materials on 


butory : ource with 
certamnty Such tre 


a not take 
Into account poss 1] 1 


variations in the 
a quarter ot a century heen grown on laboratory 
he rmore, there evidence that 


our accepted 
sporus, NRRI L292 


culture 
5 has changed somewhat duri v thi 
The conidia would seem) to coarsely roughe 
would seem to be smaller, an 
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course, the capacity to produce perithecia and ascospores 
lost \dmittedly, our approach is not entirely satisfactory 
1 


other hand, 1f we were to prepare the complete diagnos 


exsiccati, we would pertoree exclude such characteristics 


rate of growth, and texture and appearance of the growing fungus 


features which are most important in identifying 
Aspergillus 

One may question, also, whether 4. ornatus merits 
as a new and separate species. Certainly, the conidial 
trikingly similar in this species and in <1. « 
terpret the latter Furthermore, the perithecia 
in the two cases Such parallelism, however, doe 
species recognition; in fact, the situation 1s 
to accepted practice in the l. glaucus and 
where species are recognized primarily upon 
sistent difference in ascospore patterns 


1 


\side from morphological simularities, 
growth of A. citrisporus and A. ornatus on sy 
taining sucrose as a carbon source serves additional] 
their close relationship \ hke re sponse has been 
1. panamensis (Raper and Thom, 1944 l here, 
paucity of fungus growth is presumed to stem from 
deficiency Phis limiting defies vy can be alleviated 
by substituting glucose for sucrose 
ornatus and «1. citrisporus a turther 
posed, and glucose should be supplied 
attain a maximal response 

The diseove ry of an ascosporic stave in 
assigned to a group wherein sclerotia hay 
coupled with the fact that the perithecia the 
parenchymatous and structurally resemble 
raises the question, “What other species now 
clerotium-producers may contain ascosporic strains 
a precedent established by Charles 
amined the sclerotia in newly ated strains of 


flavus, and many other sclerotium-producers in the hope of tind 


Ing an ascosporic form. In Penicillium the line separating 
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sclerotial and perithecial forms is thin indeed. Our search among 
the Aspergilli, like Thom’s before us, has been in vain exten 
sion of our search for additional forms, and the introduction of 
new procedures tor isolating them, may in time justify our opti 


mistic hope. The possibility should not be dismissed lightly 


Two additional As] yi] are recognized as asco 
sporic, namely, . gqul frisporl von Hohnel emend. and 
A. ornatus 1 sp Both species grow luxuriantly upon malt « 
tract agar and other nutrient-rich natural substrata Neither spe 
cles grows well upon Czapek’s solution agar with sucrose as a 
carbon SO) a { each OTOWS satistactorily when lt is sub 
stituted for sucrose and the medium is rendered mildly acidic 
Based upon cultural characteristics and upon details of morphology 
in the conidial phase, these species seem to belong near to or within 


the 1. tamariu group Phe perithecia in both species are. strik 


ingly similar and are markedly different from fertile structures pre 


\ iously reported in the genus Isper yllus bhey are parenchyma 
tous at first, become purplish at maturity, and superticially re 
semble the young sclerotia of various Aspergilh Phese newly 
recognized ascosporic species cannot be placed in the «1 

!. nidulans, or . fmigalus groups, long established as 

sections of the § s elspergillus It becomes nec 

lore, to recognize a tourth group of species as potentially 
sporic. For the present it seems that such can best be aligned 


with the 1. tamaru group 
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A CLEISTOTHECIUM-LIKE STRUCTURE 
FOUND IN HORMODENDRUM 
PEDROSOI 


One of the etiologic agents of chromoblastomycosis, /lormoden 
drum Pedrosot, is known to reproduce in culture by at least three 


types of impertect sporulation (9) \mong the many. strains 


which have been tsolated, the lack of or the predominance of one 


or another of these types of sporulation also is known to occur 
(3). Such polymorphism exhibited by this fungus has made its 
exact taxonomic position a controversial subject for many years 


with the result that it has been placed in the following genera: 


lcrotheca ( leonseca and LLeao, 1923 Ee lrichosporiun (Ota, 1928 ) 


Gomphinaria (Dodge, 1935); Botrytiodes (Moore and Almeida, 


1936); Phialoconidiophora (Moore and Almeida, 1936) ; /Zormo 
dendroides (Moore and \lmeida, 1936): lonsecaea ( Negroni, 
1936); Phialophora (lmmons, 1944) 

It has been suggested that this taxonomic problem can be re 
solved ONT when the pertect stave ol I] Pedrosot becomes known 
(4) Recently an advance has been made in this direction with 
a report of structures resembling immature cleistothecia in one 

| 


strain of Phialophora (1 \ similar structure also found in one 


i 


strain of /7. Pedrosoi will be the subject of this report 


MATERIALS AND METHIIODS 


Sabouraud’s v se agvar (44% Ditco elucose, Lo Ditco neo 


peptone, 2% agar), corn-meal agar (Quaker Oats Co.. vellow 


1 


cnr hed corn meal 


prepared by Benham (2) and corn-meal 


agar fortified with 1 Difco yeast extract were used in this study. 
lhe fungus was grown on the above media in Petri dishes, in 


tubed slants and on slide cultures as described by Riddell (11 


693 
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One particular strain of //. Pedrosoi laboratory 


lor teaching purposes lor a number of years, wi found to pro 


1 
? 


duce cleistothecia-like bodies Its original number has been lo 
however, so that it cannot be identified as to original soure 
“ware 


Numerous other strains of //. Pedrosoi were grown either sepa 


rately or in combination with the above strain for the purpose 


of testing heterothalism and/or cross fertility 


RESULTS 


Lhe Hlormodendrum, Acrotheca and Phialophora-ty 


lations were produced on all of the media by this 


Pedrosot (Fic : e. a oy. Cle istothecia like bodies 

greatest number, largest dimension and more periect developme n 
however, on Sabouraud’s glucose agar slide cultures at room tet 
perature and could be examined microscopically from permanent 


stained preparations of such cultures (Fic. 1, a They were 
lateral outgrowths fron 


observed to develop within two weeks as 


the mycelium. They were greenish in color at first but became 


progressively darker with age. From small multicelled structure 


arising laterally from the mycelium and resembling miulticellul 


chlamydospores (Fic. 1, d), they devel into large 
membranous to carbonaceous, cleistothecia-like bodies, 


with a parenchymic wall of one layer of polygonal 


CCLIiS 


Varying length 


base of which arose many septate setae of 


r. b, Ce. 
Such bodies could also be observed on. slide 


meal 1% vyeast-extract agar but they were less 


being smaller, more irregularly shaped and often 
On plain corn-meal agar slide cultures they were n 


absent. 

In Petri dish cultures the bodies were seen only occasionally 
when Sabouraud’s glucose agar was used, but not at all on plates 
of corn-meal yeast-extract agar. They were not found on any of 
the above media in agar slant cultures 
} 


ii 


Several attempts to demonstrate asci and ascospores within t 
cleistothecia-like structures were unsuccesstul. Fully developed 


bodies were crushed in lactophenol cotton blue only to yield 
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fragments of deeply stained parenchymous cells \lIthough su 
Iragments superty ially resembled asci with deeply stained inter 
structures, caretul examination revealed their true nature 
Numerous other strains | HT. Pedrosoi failed to 
cleistothecia-like structures whet 


vhen grown on the same me 


under the conditions described above \n attempt to det 
heterothalism and/or cross fertility among these str 


successtul. To date, 1 


iT 
aAllTis 


» strain or combination of strat 
in the neighborhood of the on lorming cleistothecia 
tures, either in microcultures or on plates, has been able 
late the formation of mature ascus-bearing structures 


DISCUSSION 


The morphology of the structure described 


for this one strain 
of I1. Pedrosoi resembles exactly 


that found by Ajello (1) in one 
strain of Phialophora verrucosa. It is strongly suggestive 
mmmature ascocarp. Smaller, younger bodies which may 


chlamydospore hike, or s¢ lerotia, have been observed 


Carrion (5) and Carrion and Silva (7) The kk 


be due to the absence, under the 


conditions studied, of physical 


or chemical factors necessary for maturity or to the 


| 
1 absence Of 


proper strains to complete fertilization by one means or another 


\fter the discovery of a Phialophora type 
strains of //. Pedrosoi (6), it was 


of sporulation 1 
suggested that the pl 


1} nalid-borne 
conidia might serve as spermatia (8, 10) 


In previous imnve stiga 
tions, and in the present studies 


, however, attempts to cross 
fertilize strains of // 


edrosot have not been successtul 


Phe report of similar cleistothecia-like structures in. strains of 


two fungi which cause chromoblastomycosis draws attention to 


the possibility that this group of fungi might ultimately be classi 


fied in a single genus of the Ascomycetes. This d 


Ms does not imply, 
however, that the classification of the impertect stages, P/ialo 
phora and Hormodendrum, wall be atfected. In the first. place, 
the impertect generic name will carry over as, for example, -lspe) 
gillus for the impertect stage of /:urotiun In the second pl 
the ultimate pertect stages ot these fungi may be found to 

sent different species in the same genus each with its 
Phialophora or Hormodendrum, imperiect stage. An example 
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| DROSOT 


such a situation recently has beet 


Dickson (12) 


] 


' ' 
aescribed 
In Wilich renophora alterna 

an .l/ternaria im conidial stage and 


Helminthos por ifddl 1tNi tect 
sary, therefore, for taxonomists 


1] the ti 


\ new structure 1 i 1 mot Tlormods 
1s deseribye representing 


ascocanry 
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COMPARATIVE STUDIES OF FOUR 
RHIZOCTONIAS OCCURRING IN 
LOUISIANA 


BeATRICE Ex? 


\mong the species of Rhizoctonia which have been reported in 
Louisiana there are four of particular interest from a pathological 
standpoint. These are responsible for diseases of considerable 
Miportance on certain crops ‘| hey are the ones which have beet 
reported in the literature as Corticium microsclerotia Webet 
(Rhizoctonia microsclerotia Matz), the cause of web-blight ot 
heans and other plants, Corticium sasakii Matsumoto, the cause 
of the banded scleroital disease of sugarcane, rice and certain 
grasses, the ubiquitous Cortictum solani (Prill. and Del.) Bourd 
and Galz. (Rhizoctonia solani Kuhn), the cause of root and stem 


diseases of many plants, and an undescribed Cortictum which has 
heen reported in Louisiana (16) as causing a leaf blight of figs. 


The relationship and taxonomy of these four Rhizoctonias has 


heen a problem among plant pathologists. Defore the chang 
1943 to Pellicularia by Rogers (13), Corticium had been accepted 
as the name of the genus to which the four fungi belonged, and 
each was considered a separate species by the workers who de 
scribed the perfect stages. However, similarities observed among 
the basidiomycetous stages and certain cultural characters of si 
gle basidiospore isolates as reviewed or reported in this papet 
have thrown doubt on the validity of these species 

In preliminary studies (14, 1), it was found that a rather larg: 
number of cultural types occurred among single basidiospore iso 
lates of these fungi. In 1921 Muller (11) found that basidiospores 
cultures of the fungus known as Fhizoctonta solani differed in 
certain characters and suggested that segregation of types prob 


ably occurred in the formation of basidiospores. It was felt that 
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further 
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COMpAaratrye ! 4 the cultural characters of 

isolates, the basidiom\ stages, and variations among 

' , : 

basidiospore cultures 


reveal something of then 
\lso. the single | 1 


relatio 


pore cultures offered a 
basidiomycetous 


stave 
heen reported 


15, 5 


fungi may be reterred to 


used in t 


] 
Li¢ 


1ron 


1 
culture Wcre 


culture 


, 
toch 


culture 


250) 
iter to 


culture 


po riods 
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found in abundance on various hosts it ouisians Frequently 


extensive hymenia were found on plants which were not bet 


parasitized ‘tung: were merely growing over the surtace 


forming the basidial stage Basidial mats from 14 hosts were « 
basidiospores 


amined and identified by the cultures arising from 


or by cultures which came trom plating out pieces oft the ba 


Mat length and width measurements were made 


] ) 


basidiospores in mounts made from 62 collections 


fully extended sterigmata were rarely seen; however, 


from each of the four fungi were found and measured 


and width 
] ] ] ] ] ] - ] ] ] 
Several hundred single basidiospore cultures were isolated 
comparative studies ¢ Itural characters and pathogenicity 


to determine the extent variation within each group. These 
cultures were obtained by isolating germinating spores scattered 
over the surtace of potato dextrose agar ot about 

Petri dishes. Small strips of basidial mats were made to ad 

wet filter paper in the covers of sterile dishes containing the 

Phe covers were moved around periodically to distribute the 

over the urface of the aval \fiter the F had | vul 


germinate, isolated spores were marked, the agar was cut with a 


“biseut cutter,” 1.5 mm in diameter, atter the manner described 
by Keitt (4), and the pieces were transferred to sterile dishes, 


where they were examined to be certain that only one spore o¢ 


curred on each piece lhe single spores were then transterred to 


tubes of agar 
Phe cultures used in comparisons were grown under the same 


conditions as nearly as possible. They were first compared i 


] y 


tubes of potato dextrose agar, and the various strains found among 
the isolates were then transterred to plate Ss ol potato dextrose aval 


\fter 48 hours growth, three uniform pieces of inoculum were cut 


with a 5 mm cork borer and transferred to ate plates, eacl 


containing 25 ce of potato dextrose agar The agar used in eacl 
: ‘ | . ] ] | 
experiment Was Irom a single batch 
} 


The rate of growth was determined by measuring the 


of the mycelia incubated at 28° C at the 24 


difference between the two measurements was re garded as t 


crease in diameter per 24-hour period 
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SYMPTOMS OF I DISEASES 


? | , = P }, 
Root and stem rot yf various fh com 


mon group of diseases caused by the fungus known as Rhizoctonia 


solan. The symptoms are usually a rotting of the roots and 


cankers on the stems near the soil line - plants are very 


young, damping off may occur. 


Web-l aight (Fic. 2 [his disease is characterized by a necro 
leaves and stems of various plants he primary diog 


sis of the 


nostic character he occurrence of numerous small brown 


sclerotia fr 5 mm in diameter, which look somewhat 


like grains of sand scattered over the surface st. Blighted 


leaves cling to other leaves or to stems, and when they are pulled 


apart it 1s seen that they ; held together by cobweb-like threads 


was first reported in 1916 from Florida by Matz 


(8,9) who named the causal organism Rhizoctonia microsclerotia 
In 1940 Weber (17, 18) found basidial mats on | 


affected with web-blight and named the organism Corticiuim 


wish snap beans 


microsclerotia 
Phis disease is known to occur on a large number of plants, but 


it has been found most frequently in Loutsiana on thre 


snap bean (Phaseolus vulgaris), ima bean (Pha 


and fig (/‘icus carica 


> , 
] 11 


Banded sclerotial discase (Vig. 3) us d se occu 
frequently on members ot he tamuly (asramuineae, although 
been found o1 ap bean (Phaseolus vulgaris), lima bean 


seolus lunatus), Dichondra repens, peanut (.lrachis hypogee 


j 


Alvece clover (-llysicarpus vaqgiualts - and Commelina speci 
| 


spot 


The type of injury is distinct in that large, irregular, bleachec 


occur in the leaves and sheaths. Sometimes a banded effect is pro 
duced on grass blades when the spots are numerous. Globoid 


sclerotia, 2~5 mm in diameter, are often produced on the diseased 


plants The root apparently are not affected, 

produced 
stem re n young potato, caused by 
n Celeste fig, / 
grasses on Eli 


fig, caused by ( 
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ONIV OCCASIONALLY 


disease is evidently the same 
hit by Matsumoto (6 
Al leat blight of figs (Fie 
pearance to web-blight of figs caused by orticium microsclerotia 
Weber and thread blight caused hy / / cularta bolerodga Cooke 
However, it can be distinguishe web-blight by the fact that 


no microsclerotia are formed on wost and trom thread blight in 


that no mycelial threads and no flat, crusty scle rotia, characteristi 


of the thread blight fungus, are produced This disease 1s 
by an undetermmed Corticium and was first reported by Tin 
Mills (16) in 1938 

One of the fungi. listed ¢ ve, ily Corticiun 
heen isolated in nature from roots or lesions on basal stems 
indicated that in nature the other three fungl were contined 


aerial parts of hosts attacked 


PURAL CHARACTERS OF TILE FOUR REILIZOCTONTIAS 


1 


When tissue isolates were made from the diseased material ot 
the four diseases, a rather distinctive cultural form was found 
he associated with each disease, but microscopic examination 
the mycelia of the four forms revealed no characteristic 
one could be distinguished from the others 
growth on potato dextrose agar and ( zapek’s 
sessed to a varying extent the short-celled 
sclerotial cells, which attained a diameter 
formed characteristic sclerotia in cultures 
sclerotia, C. sasaku, and the undetermined Cortictum 

\lthough several tissue isolates were found to be almost identi 
cal in cultural characters with each of the representative cultures, 
some variation in cultural characters was observed among culture 
he differences were so. slight that 


~ 


in each group. However, 1 
classification was not difficult The variations observed among 
cultures of Corticium solani were similar to those reported by 
Person (12), Houston (2), Kotila (5 


the variations observed among cultures of C. sasaki were similar 


and other workers, and 


to those reported by Matsumoto, Yamamoto and Hirane (7 
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\ll cultures made li | plants covered with microsclerotia 
could easily Ie I L « hile IN¢ f rotila and all culture ‘ mace 


blighted fis \ n branches devoid of 


trom severely 
could easily be recogni ndetermined 

mation of sclerotia by lan, ( 

Was practically the same on Czapek’s agar as on potato dextrose 
agar. The undetermined Corticium produced a greater number 
of separate sclerotia which could be easily measured on ¢ zapek's 
agar hic. 5 shows the four lung. grown Wi weeks on 
potato dextrose agar 


les riptons were made from tissue 


The following ¢ 
Corticiam solant. The cultures in this category were 


] 


in the production of sclerotial bodies, but were easily distinguished 


trom the other three Rhizoctonias, which produced characteristic 


] 
SC IC 


rotia. Some of the cultures produced small, irregular sclerotia 
scattered over the surface of the agar; some produced flattened 
coalescent sclerotia, usually in the center of the plate; and other 
produced radiating lines or thin patches of sclerotial cell 
irface of the agar 
Corticium microsclerotia \Webhet Although the culture 
group produced numerous, very nall, gravish-brows 
on the host, on media they produc 
which were tawny in colo when 
rity he sclerotia varied in 
1] mm in length, and 2-3 mm in 
resentative cultures was 4.4 mm in 
2.6 mm in depth lhe largest sclerotia, 
regular in shape, were usually the result 
to four smaller sclerotia 
The fungus causing 
same as the one described 
but a different strain 
192] Che one which \atz cal 
duced small sclerotia on both host 
microsclerotia produced small scleroti: 


sclerotia on agar and therefore fitted more 


tion of ; Which he called /. dimorpha 
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Matsumoto lhe cultures in this group were 


characterized by the production of sclerotia on the agar which 


were rather definite in 


| S1Z¢ hey appeared spherical 
to ovoid from. the p, but 4 lightly flattened 


underneath 
Vhey varied 1 6 mm in 
length, and from sclerotia 
measured from mi 2.6 mm 1n 
length, by 1.6 mm 

1 tie ] | ] 1] 
ored and became dee TO) , almost ) 


The undetermined Corticium hese cultures produced a large 


number of sclerotia which coalesced to form 


rough, crt vy agyregauior \ a large part of the 


urtace of the 
agar and petri dish, when grown on potato 
s : | ! Hh, Wil s Wil } 

dextrose agar Phe ial aggregations were grayish-brown 


to deep brown in color. On Czapek’s agar many separate sclerotia 
were formed lhey were round to elongate, ranging in size from 
diameter and 0.5-4 mm in depth, deep brown undet 


with a lhghter colored cotton 


No. distingut 
nats of the four 
powdery, white 
became beige as 

The hymenial 
of articulate 
pertect cymes 
from which new 

Lhe basidia were 
various authors 


tour sterigmata (occa 


became horn 
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The basidia and sterigmata were variable within a single « 


lection and the ranges of the measurements were overlapping 


among the tour fungi. The basidia of Cortictum micros 


ranged from 6.8-13.6p in length, averaging 10.6; 5 


> ~ 
width, averaging 7.1 »; and the sterigmata ranged from 6.4 
in length, averaging &7p. The basidia of Corticiun 


I tdi 


ranged from 9.0-14.0 in length, averaging 12.4»: 7.0 


yg 
width, averaging & 3 yw: and the sterigmata ranged from 

in length, averaging 7.7 ». The basidia of Corticium solan 

from 10.2-17.0 » in length, averaging 14.0 »; 7.0 —-10.0 » in 
averaging && yz; and the sterigmata ranged from 13.0-16.0 » in 
length, averaging 14.2. The basidia of the undetermined Cor 
fictum on fig ranged from 9.8-14.7 » in length, averaging 12.2 »: 


6.5-9.8 » in width, averaging &.3 4: and the sterigmata range 


from 6.5-12.2 » in length, averaging &.5 p 
FABLE I 


MEASUREMENTS OF BASIDIOSPORES OF FoUR RHIZOCTONIAS 
SPP.) FROM Bastpiat Mats ForRMED IN NATURI 


olani 


Ts 


microsclerotia 
sasaki 


§ 


rnanwn 


a 


/ 


Potals 


The basidiospores produced by the four Rhizoctonias were 
found to be indistinguishable from) one another. ‘They were el 
lipsoid or oblong ellipsoid, smooth, thin walled, flattened on the 
side toward the center of the group, and truncate-apiculate 

lhe results of measurements of the large number of basidio 
spores taken from the 62 collections are given in TAsLe I. The 
average dimensions of 583 basidiospores from 12 collections 
hymenia formed by Cortictum microsclerotia were 5.15 
763 basidiospores from 21 collections of hymenia formed by Cor 
) 


ticium sasaku were 5.2 8.46 ». of 825 basidiospores from 9 col 
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LABLE II 
INCREASE IN DIAMETER IN MM FROM 247TH TO 481TH HR ON Porato 
DEXTROSE AGAR AT 28°? C or 269 SINGLE BastpiosporR} 
CULTURES OF Four RutzocTrontas (CorTICIUM SPP.) 


oe a 


Aen 


x 


lections of Corticium solani were 5.31 * 8.93 w, and of 1114 basidio 


20 collections of the undetermined Corticium on fig 


spores Irom 


were 5,52 S54 pu 


/ 


VARIATION AMONG SINGLE BASIDIOSPORE CULTURI 


] 


Corticium solan Ina previous note by Exner and Chilton (1) 


it was reported that comparative cultural studies showed a large 


number of distinct types among the progenies from single b 


spore cultures from 9 basidial mats from various hosts \s many 


as 29 distinct cultural types were found among the cultures from 


basidial mat (hese strains showed wide 


one small section of a 


differences in their rate of growth, also. Further isolations made 
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after that showed the same occurrence 
(Tas_e II1) and differences in rate o \ among cultures 


from a basidial mat (TABLE II ) However, all the cultures could 


be identified as belonging to Corticium solani, as it is differentiated 


from the other three Rhizoctonias in these studies (Taste ITI 


rABLE Il 


CULTURAL STRAINS SECURED FROM SINGLE BASIDIOSPORE ISOLATES 
or Four Rutzocrontas (COoRTICIUM SPP.) 


Lima bean 

Lima bean 

Lima bean 

Lima bean 

\lligator wee 
\lligator wee 
Irish potato 
Irish potato 
\lligator weet 
\lligator wee 
\lligator wee 
\lligator wee 
\ligator wee 
\lligator wet 
\llig itor wee 


Potal 


Privet 
Privet 


Potal 


Bermuda gra 


otal 





hoy 


iG © shows 


conditions 
Corticium microsclerotia. Only about one-half of these cul 
tures were easily classified as belonging to this group (Taste IIT) 
\s many as 21 distinct cultural types were found among the 26 


cultures isolated from one basidial mat Some were similar. to 
those observed among cultures of C. solani The rate of growth 


ly. Lhe averave micrease 11 diameter rane 
to 50 mm per 24-hour i Paste II 


varie d considera ) 


Irom. a mere trace 
The color of the mycelium ranged from. ere: leep brown 
sclerotial 


10 


Sclerotial formation ranged from patches or tufts of 
cells, about 0.5 mm across, to thick sclerotial bodies more than 
mim across In some cultures the large sclerotia were por ked 
where droplets of exudate had formed; in others they were coy 


i topography of the cultures 


cottony mycelium 1] 
through varying cle yTees 


~ 


ered with 
ranged from a felty appearance ot tutti 
ness to a dense wooly growth (Fic. &) 
orticlum \mong the single basidiospore cultures 
from Corticiuim about one-fourth were atypical cultures 


(TABLE ITI O 
6 50.5 mm per 24-hour period (TABLI 


diameter of | mm 
1 trom white to brown, but 


f growth varied from an increase in 


] 
lhe COLOT I l Hi\ ] 
] ; 1A sargagal Noy ; 
io two weeks ome o 


most cases it 
ormation except dark patch 


when the plate 


’ 
i 


the cultures showed no 
on the surface of the agar which showed through 
(ther cultures produced sclerotia of vat 


the most common form was 
elo. vated, de pocked wooly 
11) aCTOSS Llowever, 11) 

attained a diameter of 


pore cultures from 


proports nM oft 


undetermined 
recognizable as 


cultures. Only al 
) Paste IT] 


Jonging to the trom they came ( 
()n the average, growth was considerably Ie than that 
observed among cultures in other thre group Lhe 
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range in increase in diameter was from 

period (TABLE IT) he color of the n lum 

cream to deep brown Sclerotial formation ranged from 
stroma of sclerotial cells through the flat, crusty, coalescing 
sclerotia typical of this group to separate, large, ¢ sclerotia, 
about & mm across The flat, crusty sclerotia were usually lo 
cated around the edges of the plate s, Whereas sclerotia of the other 
forms were either in rings or seattered oy the surtace 

agar. The mycelium in most cases was felty in apperance, 


a few cases it produced extensive aerial growth (Fic. 9 


Single basidiospore cultures Variation i 


cultural characteristics among isolate nium 


VARIATIONS IN) PATHOGENICITY AMONG 


BASIDIOSPORE CULTURES 


The results of the pathogenicity tests (Tarte IV) indicated 


extensive variation in the ability of the single 


Hiy 


tures to damage the tissues of bush snap bean seedlings 


! d 


All four of the Mung produced lesions on the hypocoty] at t 


level of the soil and below The only difference found in the 
lesions was in color. The cultures of Corticium microsclerotia 


and €. sasaku produced chocolate brown lesions, and the cultures 


«alll 





( 


} 
2 | 


brown 
genicity ranged trom 


Phe cultures of Corticiun 


re 


‘nicity 
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NER 
the undetermined Cortictum produced reddish 


C. solani and 
cultures of Corticium solani patho 


lesions \mong the 
slightly pathogen 
fla showed a range of patho 


microsclerotia s} 
( Although 


to severely pathoge 1114 


lo hyehtly pathogens 


from non-pathogeni 


PABLE IN 


113 SINGLE BASIDIOSPORE CULTURES 
(Corticium see.) TO Busu Snap Bi 


IN GIREENHOUSI 


PATHOGENICITY O1 
RHIZOCTONIAS 
IN STERILIZED SOU 


ne pathoyget ( 
] 


plants dead or d 


four Rhizoctonias 


these cultures were the leas? pathogens ot the 


on the roots and hypocotyls of bush snap bean seedlings, in fields 
the aerial parts of older bush snap bean plants may be totally 
killed by web-blight.) The cultures of Corticium sasakii ranged 
pathogenicity from slightly pathogenic to severely pathogenic 

ranged in patho 


in 
The cultures of the undetermined Corticium 
genicity from non-pathogenic to moderately pathogenic. 
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In the damping off tests 
Corticiuum solani, the 
extensively (TABLI 


cated significant difference 


PABLI 


ABBAGE, TOMATO AND EGCPLANT UN Sor 
IDIOSPORE CULTURES OF CORTICIUM Sor 


7 


~ 


te 


810.64 alu xceeds 1°, point 


DISCUSSION 


When basidiospore cultures of the four fungi were compared a 


large number were found which could not be identified by 


tural characters or pathogenicity on bush snap bean 


found to be the case even when the pores were taken 


] 


ections of basidial mats. Many of the atypical culture 


by Cortictum microsclerotia and the undetermi 


fis would have to be considered as C. solani 


~ 


no cultural characters which would enable thet 


from that group. Cultures from basidiospores produ 


sasakii and C. microsclerotia intergraded so 
could not be assigned to either group (Sines 
tures of C. microsclerotia produced sclerotia on 
those on the host, it seems high!y probable that 
Matz described as I. microsclevotia (9, 10) 
ing the same cultural characters 

The results obtained in these studi 


stages of these fungi were responsible for a wide 





hasid 
gation Lhe possil lity \1 li several strains could have pro 


2 1 


| 1] He © 
qguceed basidiomycetous ‘ lw same time in the case of each 


t 


sidiospores were obtai 


Llowever, progeny 


Irom a sing 
cultures from a 
found among the 26 cultures from a 
led to the Interpretation that segrega 
The relationship of these four fungi 
Phe basidi: ats : practically indistinguishable, ; 
spores cannot be distinguished by their size 


sterigmata are similat except fot shght differes 


1 
Very 


ments, “ang Which are oy napping 


It is 1 of Rogers (13) that the di 
Corticium WV sclerotia Weber and Corticiun 
Del.) Bourd. & Gi: fall within the range of 
Pellicularia filamentosa Since 
represent the extremes 
sterigmata among the tour hizoctonias use 
other two, Ce U1 sasaki Matsumoto and the undetermines 
Corticiim, \ Id | lin the same species 

\s has been pol ted « 1 the first part o! this 
eases caused by the four Rhizoctonias are 
when isolates are obtained from 
cultural strain is found associated 
and SIZE OT SK lerotia 
definite conditior Wi 
separating them in the 

Pherefore, it is proposed thi he st , whicl 
Rogers (13) i ntirely parasitic, be sub-divided 


the causal orgal 
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morphological differences 
and varieties his is in contormity 


national Code of Botanical Nomenclature 


lowing deseriptions have been prepared 


PELLICULARIA FILAMI 


forma specialis solani (iuln) stat. noy 

fal po Anus solant Prill. & Del., Soc 
199] Muller, Diol. Reichsanstalt 
13: 205-8, pl. 7, 2 1924 

Corticlum vagqum var. solani Burt ¢ 
729. 1903 Missour: Bot. Gard. Ann. 13: 295 1926 

Corticitum solani (Prill. & Del.) Bourd. & Gralz.., 
Bull. 27: 248 191] 

Corticium vagum sensu. Burt, Mo. Bot 
fie. 3a LOIS 

Corticium vague subsp. selant (Prill. & Del 
Hym. Fr. 242 1928 

Botryvobasidium solant (Prill. & Del.) Donk, Neder] 
Med. 18-20: 117 1931; Rogers, Univ. lowa St. Nat 
18 1935 

Phe causal organism as and root rots 
plants 


Variable in the production of sclerotia in weeks time o1 


| 
SOE Cul 


potato dextrose agal and Czapek’'s aval 


tures produce numerous small (less than 2 mm), tawny to deep 


brown sclerotia which may coalesce to form flattened aggr 
and others produce only a layer of sclerotial cells over a 


of the agar or form a felty stroma 


?. Forma specialis microsclerotia ( Matz ) 


Corticitum microsclerotia ber, Phytopath. 29 


JO39 Mycologia 43 Fad 
Phe causal organism of bh-bligh an, fig, and 
) 


other plants Numerous small, brown, superticial sclerotia, 0.2 


0.5 mm in diameter on aerial parts of host 
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Producing m potato dextrose 
Czapek’s agar at » deep brown sclerotia, 3-7 mm in 


width, by 4-11 1 oth --3 mm in depth 


lorma specialis sasakii ( Shir: 
Bort Mag., Pokvo 20: 319 1906 


Hypo linus 
Matsumoto, rans Sapporo Nat 


Corticiy 


Hist. Soc. 8 
Phe causal organi wath spot (banded sclerotial 
various dicotyledonous 


ON YTasses 


plants 
Producing 1 weeks time | potato dextrose agal 

Czapek’s agar at C deep brown sclerotia of detinite shape 

the 


1 


ost spherical (flattened where they come in contact: with 


alith 
I] 1), varving in size from 1-6 mn 


1 elongated 


agar and occasiona 


in diameter 


forma specialis timsil forma noy 


Parasitus luet 
gignuntur 

umere 

Hlationes aspera 


rinentur Dieb 


orl 


ul grammata 


atre 


causal organi clerotia pro 
luced on host 

Producing in tw potato dextrose agar at 28° ¢ 

which coalesce to form rough, 


wumerous flattened 


part of the surtace « the agar 


sclerotial aggrega 
ind sides ¢ Producing in » weeks time on 
Czapek's agar at sclerotia which are round to elongate, deep 
brown underneat! with a lighter colored, cottons covering, rang 


S diameter and 0.5—-4 mm in depth. 


ize from 0.5-7mm in 
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SUMMARY 


A study was made of the four Rhizoctonias known as Corticium 
solant, Corticlum microsclerotia Cortictum sasaku, and an un 
determined Corticium species Irom fig Kach causes a rather 
characteristic disease. ‘Tissue cultures from diseased material gave 
rather distinct cultural types for each disease. However, when 
basidiospores were isolated, and the cultures obtained from them 


were compared, a large number of types differing in appearance 


rate of growth and pathogenicity were found. In many cases 
strains from basidiospores of one Rhizoctonia could not be dis 
tinguished from strains obtained from basidiospores of the other 
three Rhizoctonias 

The four Rhizoctonias could not be distinguished by average 
measurements of basidiospores or basidia 

The taxonomy of these fungi is discussed and four forms be 
longing to the species Pellicularia filamentosa are suggested in 


place of giving them specific rank. 
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DEVELOPMENT OF THE CARPOPHORE 
OF BOLETINUS PALUSTER 


The beautiful little Poletinus paluster (Pk.) Pk. is not common 
but when it does fruit, dozens to hundreds of carpophores are 
formed within a small compass. In 1941 Henry A. C. Jackson 
and the second author made an abundant collection near the rail 
road station at Vaucluse, Quebec, in a wooded area which deserves 
especial attention by those interested in the higher fungi because 
of the size of the woodland and the diversity of terrain and vegeta 
tion. This collection provided the material to add one more devel 
opmental study to the few made in the Boleti fhe material was 


embedded, sectioned and stained by Miss Hilda Vilkomerson 


Space will be take ntior no erxte nded cise USSIOTN because the yet 


eral course of development of the carpophore can be ascertained 
from Fic. 1. When the primordia of the carpophores are 3-5 mm 
tall and the apical portion is 300-500 » thick, the beginning ot 
the pileus and the clothing layer are evident. Fic. 1, .\, represents 
one of the larger conditions. When the pileus 1s only about 0.5 mm 
broad, it is well on its way to development, with a differentiated 
surface layer and a palisade layer of hyphal tips on the lower sur 
face, and with the margin incurved and the marginal, hyphal wett 
approaching the stipe (hic. 1, B) 

When the pileus is 800» broad (Fic. 1, C), the hymenial pal 
sade is more chromophilous, and at about 900, (Fic. 1, D) 
cystidia are evident, the marginal weft has made contact with the 
stipe, and the surface clothing appears much like that of the more 
mature stages 

The marginal weft may start to pull away from the stipe at the 
1 mm stage (Fic. 1, fF) or it may remain attached until the pileus 
is nearly 2 mm broad (Fic. 1, G), and even at the 4 mm stage 


720 
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has not retra mature car} 
] id ther 


Vell 


remains app 


Wo any, annulus on 


GG, Heand I, show the irregular 


ment of a very boletinoid hymenophore 


The first mature basidia and basidiospores apy 


numbers at about the to 2 mm stages of bread 


but are at all frequent only 


or between the stages repre sented 11 


The type of development 


pseudoangiocarp 


DEPARTMED 


Brow ‘ 


loose hyphae 


mcurving of 


In contact wi tipo mpletely el 


hymenium of « no mature 


ROO u bh complete and firm contact 


all tissues lost becaus« 


11.04 
tissue Slig pulled 


voluted hymenium with abundant 


with margin: sucs still in contact 
) 1, mo com 


nose as V as convoluted al 
expanded, with the marginal tisst he stipe but not far 
drawn, and tubes well started tow pment. I. Pileus 4 mm 
and stipe about 1 mm thick with 1: { tube-layer evident on 
ind upper stipe, and marginal ti till h incurved \-H about 


| about 20 





CYTOLOGICAL OBSERVATIONS ON THE 
ZYGOTE OF MONOBLEPHARELLA 


lhe Monoblepharidales, all f freshwater and terri 
ous phycomycetes, 1 repro 
luction involving a dispropor 
uniflavellate 


Cornu (1872), species 
found in cool, cle water, the egy con pletely 
vamete and th sultant zvgote oozes out of 
hecomes cony | into a thick-walled OOSPore 
tached to the ori of the oogonium In 
row (1940), who pecies have thus far be 

and subtropical soils, the flag lum of the 
tter tertilization, 
that flagellum hauni 
Shanor (1942) and inger (1945 
heen recently discovered 
wn genus Gonapod ya 


. ; 
reproduction as tound 


atest interest is to determin 
activiti of tl 
there immediate n Ci fusion and doe 


othe r 


structures 
athe # 


and others 
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clear condition in the motile structure f Allomyces were en 


Cover slips trom hanging drop cultures in which zygotes 


ployed 


| the \ 


were swimming were removed from the Van Tieghen rings and 


the material killed, fixed, and strained on the cover slip 


I'ac. | 

and stained zygotes bearing 

apparatus ol the male, with it 

larger apparatus of the femal 

nuclear apparatus and flagellum 

during zygote motility. e. Zygote devoid of flagellum, 
amoeboid movement before rounding F encysting 
zygotes pnor to wall formation. i. Beginning of 


\ ] 


arly mature oo pore 


Owing to the small size of the nuclear apparatus (4.75 » female 
gamete, 2.5 ¢ male gamete, including “nuclear cap”) and the limi 


tations inherent in the use of whole mounts, no attempts were 
Ot the various standard killing and fixing fluids, Bouin’s seemed ti 

most serviceable. Lron-alum hematoxylin stain, destained with  picri¢ 

in 70% alcohol gave a particularly sharp differentiation of the mt 


apparatus 





SPARROW : MONOBLEPHARELLA 


] 


made to study the finer details of the nucleus its 1 


If Indeed, for 

. f | . ro © sat! 1 5 — > pce - | il] 
purpost S of the study as outiimned, this was mn t nece ary. t wil 
be recalled that a highly characteristic feature of the nucleus of 
all posteriorly uniflagellate motile bodies formed by Phycomycetes 
is the presence on the anterior periphery of a deep-staining “nu 


ap” of unknown function. This is or 


linarily not regarded 
as being a part of the nucleus proper. At the opposite side is a 
deep-staining granule, the nucleole, intimately connected with the 
flagellum. Since nuclear cap size always bears a definite and con 
stant relationship to the size of the motile cell which contains it, 
and since the sperm and egg are considerably different in siz 
(sperm 5p X 3p compared with 13 10,), attention may be 
directed primarily to the nuclear caps. 

a—d, f, are shown stained zygotes with their flagella 
Within the zygote are seen two nuclei with distinctly different 
sized nuclear caps. In each instance the larger of the two nuclear 
structures is near the anterior portion of the zygote and the smaller 


near the point ot insertion ot the flagellum In IG i. S is shown 


a zygote which has evidently lost its flagellum and is about to 


move amoeboidly betore encysting Hlere, too, the nuclear struc 
tures are distinct and different sized It is evident, therefore, 
from these few examples of many similar ones which might be 
shown, that the nuclet of the wo gametes remain distinct within 
the motile zygote and that the smaller, undoubtedly male gamete 
nucleus maintains its connection with the flagellum and governs 
its activities 

After the zygote comes to rest in the water and loses its flagel 
lum, it rounds up and there is gradually secreted a somewhat 
thickened wall, which at maturity of the oospore is smooth and 
somewhat brownish lic. 1, g, h, indicate that during this encyst 
ment and oospore wall formation the lear caps, and probably 
the nuclei, remain distinct. In Fic. 1, j, a recently matured 
oospore is shown and here, too, the nuclear caps remain distinct 

I'rom this brief study it is apparent that the nucleus of the male 
gamete rather than a fusion nucleus presides over the activities 


o motility j ie zygote and that the nuclear 


of its flagellum durin 


caps, and probably also the lei, remain distinct the early 
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of oospore formation and maturation. Fully 
mature oospores are difficult to stain mm toto. From what can be 
determined, however, only a single nucleus is present Nuclear 
behavior in the oospore appears to parallel that found in Jono 


blepharis by Lagerheim (1900) and Laibach (1926) where here, 


too, the nuceli lie side by side until an advanced stage of wall 


maturation, when they eventually fuse 
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THE GENUS BEAUVERIA, MORPHOLOGI- 
CAL AND TAXONOMICAL STUDIES OF 
SEVERAL SPECIES AND OF TWO 
STRAINS ISOLATED FROM 
WHARF-PILING 
BORERS 


The genus Peauveria is of interest both historically and from 
the fact that it contains many well known insect parasites, includ 
ing the agent of “Ja muscardine” or silkworm disease. This is 
one of the most commonly known species, because of its economi 


importance and because of the epoch-making studies of Pasteur 
It has acquired recognition among bacteriologists and medical 


mycologists as itis usually cited in text books on these subjects as 


the first instance in which a disease in man or animal was proven 


to be due to a definite micro-organism. It was as early as 1835 
that Bassi studied and described the disease and thus established 
precede nts for future workers lo quote Gay, 1935, “The proven 
proneer work of Bassi on the musecardine disease of ikworm to 
which we have already referred, established a standard for prov 
ing the etiological relationships of a micro-organism found in di 

eased tissues. He realized the specific significance of the particu 
lar fungus involved and transmitted the malady from diseased to 


healthy worms.” 


Bassi was not a mycologist and therefore sent the cultures to 


~ 


Balsamo-Crivelli 


si uibhb Kell 


Janeirs . Brazil 
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Botrytis, naming it Botrytis Bassiana (Balsamo 1835) La 
studies by other authors indicated that the organism was simi: 
to other insect parasites being isolated from various localitie 
and that the characteristics were not those of a Bot) VWELS Hlow 
ever, other species were described under this name. Delacroix 
(1891) described as Botrytis tenella a similar species obtained 
from cockchafer. Guard (1891) showed that this tungus had 
been described by Link in 1809 as Sporotrichum densum.  Giard, 
however, noted that the fungus formed coremia and adopted the 
name /Jsaria densa (Link) Fr. Delacroix did not agree wit! 
Giard and retained the name Botrytis tenel 

Saccardo (1886) described a Botrytis tence 
of B. Bassiana in Sylloge Fungorum 4, p. 119 
ever, mention the characteristic conidial 
Bassiana group and there seems to be some doubt as to \ 
the species is allied to B. Bassiana. Spegazzini (1880), in 
America, described from dead carabid beetles another 
Sporotrichum globuliferum. This name has been appli 
lge, in America to the fungus which parasitizes 


the chinch bug, Blissus leucopterus. Pettit (1895) studies this 


species and observed the purplish color mentioned below lhus 


pointed out by Doc 


it will be seen that two generic names have beet 


pear to be similar insect parasites, Botrytis 
commonly used by European mycologists, and Sporotrichum 


preferred by the Americans Phe organisms in question do 


|! 
fit in either group. Vuillemin (1912), realizing this, created 


new genus Beauveria for these forms, and characterized the genus 
by the unique type of conidiophore, suggesting a cyme or 

dium. The sporogenous filament forms a prolongation of 
phialide and the disposition of the spores gives a zigzag 
rangement. /otrytis Bassiana then became Beauveria PBassia 
(Balsamo) Vuill. Picard (1914) transferred Spegazzini’s 

cies to Beauveria as Beauveria globulifera (Speg.) Picard 

veric (1914) added a new species, Beauveria effusa 

lished a critical study of the genus. He concludes th: 


four species, which he lists as follows 
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(1) Beauveria Bassiana (Balsamo) Vuillemin 1911 
(2) Beauveria effusa (Beauverie) Vuillemin 1911 
(3) Beauveria densa (Link) Picard 1914 


(4) Beauveria globulifera (Spegazzini) Picard 1914 


Beauverie states that these specie s are all very similar, the most 
startling differences being in the gross characteristics. They are 
all known to be insect parasites 

Petch (1924) also gives a critical survey 


ports on studies with strains from various sources. He con 


group and re 
cludes that the morphological differences between alleged species 


are slight and that from recorded 


g experiments it does not seem 
probable that the parasitism of a elven species 1s restricted to one 


species of imsect or even one group of insects. Lefebvre (1921) 


, 


had shown that both B. Basstana and B. globulifera could attack 
the corn-borer Pyrausta nubilatis » strain /. Bassiana ap 
peared more infectious, however » gives illustrations that 
are typical of the genus and agrees with others that the two forms 
are similar morphologically but that /b. Bassiana produces a 
chalky growth and B. globulifera a flocculent growt! 

In spite of the vast literature on these insect-parasites and the 
many excellent illustrations of their characteristic morphology we 


find a report by Limber (1940) on “A new form genus of the 


Moniliaceae.” He found his fungus in dead roots of a Yucca plant 


of Cuban origin. The conidium-beariug filaments had a zigzag ap 
pearance and since it seemed similar to the rachis of a wheat spike, 


he created a new genus and named 


it 7ritirachium and the type 
species dependens. This, he states, can readily be distinguished 
from other members of the Moniliaceae by the zigzag form of the 
fertile portion of the conidiophore. The only other reference he 
was able to find in the literature te this zigzag formation was that 
of Ferraris (1912), who described under the name Sporotrichun 
flavicans, a fungus which was found on the underside of cork 


placed Ima flask Ol picric acid limber describes a second spe 


cies under the name Tritirachium album. This he received from 
Dr. Charles Thom, who found it associated with a colony of 
Penicillium intricatum in material he had obtained from Dr. Oscar 


Richards, who had recovered it from a book in the basement of 
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the Marine Laboratory in Woods Hole. Limber’s illustrations 
differ from the typical Beauveria picture in some respects but 
the zigzag arrangement of the spores is very evident. Howe 

he makes no mention of the genus Beauveria 


Finally the whole subject was brought to th 


¢e¢ heid 
cal mycologist, which justifies our interest in these forms, 


Langeron (1934) reported ; ly of a tungus isolated fron 


a case of infection of the eye in 7 \ - old girl trom Cairo, 
egypt (case of Dr. Iehia Lichai lLangeron stated t 


gus had all the characteristics of the genus Beauveria 


careful description such as to leave no doubt that he w: indeed 


dealing with a Beauveria, but stated that it differs in some re 


spects from. the described species kor one ung it grows at 


37° C, whereas the others will not. Langeron considered it 


new species and gave it the name 2B. Brumpt However, upor 


the publication of Limber’s paper Langeron noted the 

of the illustrations of Vyritirachium dependens to his 
Brumpti and transterred his organism to the new genus, 
with all of the other strains of Beauveria reported as 
pathogens [here seems little doubt that 7 yritirachi 
from Beauverta in having a more constant verticillate 


ment of the sporophore S, which are lor hy and slender, not 


but with a thick prominent wall, distinguishing the conid 


” 


from the other hyphae, much as in certain ./sperg! 
fo further complicate the picture, Langeron states t 

(1939), in Japan, had encountered this type of condiophore 

created for it the genus Spirotrichum with the ty pe 

purpureum. Nan Beyma (1942), in studying 

eliminated the genus Spirotrichum on the basis that 

viven a Latin cle scription and adopted the genus 


Limber (1940), naming his culture 7yritirachium 


Beyma Van Beyvma added three species to the 


and two ot his Own, making a total of eleven 


Phe fungi which form the basis of this study were 
the larvae of the beetle Nacerda inelanura Wy 


he larvae were obtained from wood = from 


Street Ferry Terminal, New York City 





venu 


parasites trom 
} 


ndicated for 


nderstanding 


g borers and 


PHop 


(1951 


hour 
cnden were 


| whe 1 
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The cultures were studied on 


] 


acteristics and 


11) 


hanging drop 
were examined at weekly intervy: 
tions from plate cultures wer 
were used in these studies 


Sahbouraud’s dextrose 


agar (D1 
Potato agar %& ith and ZA ithe 


) 
| ired po 


300 om 


900 m 


Potato plugs 
Casein hydrolysate medium (C 
MgSO,-7H.O 

P 

15 phosphate buffet 
mixture to give a final pH « 


agar 


f 7 
“Purified” 
Casein hydrolysate “vitamin free” 


Distilled water to mak« 


agar (Dox and Thom’s modification) 


20.0 om 


30.0 gm 
2.0 gm 
0.5 em 
FeSO, crys 


K.HPO, 
Distilled w 


ater 


» WO ml water 


pressure ) ; add otl 


mentioned, dissolving eacl 


one Dissolve KeHPO, in 
gar mixture, with vigorous 
Sterilize by 


nm tur! 


100 n iter (ce 


autoctk 
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Corn meal agar 


Corn meal 
Water 


Heat at 60 

1500 ml, add 
hours, filter throt 
for 25 minutes 
6.8 to 7. 


Wort agar (Difco) 


Sections through the mummified larvae were likewise studied 


both from those where infection occurred spontaneously and from 


one in which the infection was produced experimentally by Dodge, 


who sprayed an apparently healthy larva with a suspension of 


Spt res, 


EXPERIMENTAL RESULTS! PARASITIC STAGI 
The infected larvae appear sick and die in a short time, and 


lense coating of 


almost immediately become covered with a « 
white mold. This white covering, quoting Petch (1924), is what 
gave the name “‘calcino,” meaning chalky, to the silkworm dis 
ease in Italy and “Ja muscardine”’ to the same disease in France, 
the latter from the supposed resemblance to a sugared almond 
Several transfers from this white coating yielded what appeared 
to be pure cultures of the same fungus Sections through the 


11 


mummified larva showed the entire larv: be filled with a ma 
of branching hyphae (Fic. 1 A, B). The tissues of the larva 
have been practically replaced by the fun hese hyphae were 
much thicker than those on the surface of the larva, about twice 
the diameter. On the outer edge of the external mycelial mas 
one notes the formation of the spherical clusters or glomerule 
of spores that are characteristic of this fungus ‘Fie. 1 D, 

Balsamo (1835), who made careful studies of Bas 
was successful in artificially infecting silkworm larvae noted 
that the infected worms took on a red color, and when this 
material was teased out from the larvae and e) 

' 


found to consi 1\ lial threads and spores 


fragments of this m: i] he obtained the fungus 
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Botrytis Bassiana. Balsamo noted that the fragments of threads 
which he teased out from inside the dead insect were thicker than 


the Botrytis tilaments his agrees with our finding he pres 


ence of the red pigment is significant, since later authors dis 


1 


tinguish between a red and white musecardine. PBeauveria Bas 
sland is given as the cause of the white muscardine, and other 
species, usa and densa, of the red \s our. study 
progressed, we were forced to conclude that the earlher workers 
placed more emphasis on pigment production than is warranted, 
since it is such a variable factor 


It is beleved that these larvae are infected through the imntegu 


ment rather than through the intestinal tract Picard states thi 

claiming that the intection is rapid, the worm dies and the 
mummy are produced the external hyphae and spores which form 
the chalky white coating so characteristic of the disease exten 
sion of threads from the inside to the outer surface were noted 
In one of our sections (Fic. 1 C). Further studies of the parasiti 
stage of this group of fungi is mdicated in order that we may 
better understand and distinguish the various species of this 


Interesting genus 


STUDIES: GROSS CHARACTERISTICS 


Phe strain w - designated as Dodge's ¥1 chromogen 
formed at first a flocculent, cottony growth in Sabouraud’s de) 


] whereas 


trose which soon became covered with a powdery Wass 
the strain designated as Dodge's ¥*2 non-chromogenic developed 
a flat, downy to felt-like white growth Phey both showed a slight 
orange pigment on the reverse of the colon On Potato plugs 


strain *1 formed a similar flocculent growth and turned. the 


potato an intense purple red, while strain *®2 produced a fiat 


MiG 

ection 

OW) B. Outer « 
ments within, finer 
of outer edge ] 
Clusters of sp 
KE. High pov 


650 
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growth, somewhat wrinkled, but witl jgment Mono 


pore strains of these two isolates gave the same characteristics 
as the original culture. On potato plugs the chromogenic strain 
developed finger-like processes, so-called “clubs,” or coremia 
(Fic. 5 A). These were never seen in the non-chromogenic 


strain. 


On potato dextrose agar a marked difference again is noted be 


tween the two cultures; strain ¥1 forms in concentric rings a flat 


ky powdery or granular growth, which cracks as the culture 


Fic. 2 A, B, 1 Phree-weeks-old) Sabouraud’s 
Dodge No. 1 chromogenic strain \. Dodge No 
B, and Trittrachium dependens, | 


1?83 to thiamine Cultures two weeks old 


j 


on 0.5% casein medium plus 0.1% thiamine hydroch! 


ages. A slight pink-rose pigment is formed both on the surface 


4 
and on the reverse of the colony (Fic. 3 FE). Strain *2 produce S 
downy to fluffy white aerial mycelium (Fic. 3D). The reverse 
shows a slight cream-yellow to rose tinge. On potato agar minus 
dextrose the growth is similar to texture in both instances but not 
so abundant (Fie. 3 A, B). 

On the casein hydrolysate medium the growth of the two strains 


Was not so easily differentiated, as both strains initially formed 
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a white downy to cottony growth. Later on, however, strain ¥1 
developed the powery masses (Fic. 3 J the pigment on the 
reverse of the colony of the chromogenic strain was a deep rose 
or purple whereas the non-chromogenic strain formed a rose buff 
pigment. 

On Wort the growth is similar for each, with strain ¥1 show 
ing a stronger pigment on the reverse of the colony. 

lhe flat, powdery, or chalky growth is noted for the chromo 
genic strain on Czapek’s medium with the reverse of the colony 
a dull rose brown, whereas the non-chromogenic race gave a more 


1 ] 


fluffy growth and a yellow pigment on the reverse 


The growth was much reduced in both instances on corn meal 


agar With strain ¥*1 the growth is partly submerged and tran 

parent with scattered zones of powdery, aerial mycelium, indica 

tive of a massive spore formation \ slight rose pigment on the 

reverse was noted when the strain was first isolated but later wa 
] 


lost. Strain ¥2 also shows a partly submerged growth and no 


pigmentation on the reverse 


NEICROSCOP I NIORPILOLOGY 


Both of our strains produce a tine, branching, septate myceliu 
with flask-shaped sporophores or “phialides.” The comidiophor 
may be borne along the hyphae Ngiy, ml palt Opposi 
other, or in groups Phey often occur in whorls o1 
The phialide becomes prolonged into a filament upon 
spores are borne basitugally \ spore is borne on 
the sporophore attached to a tiny sterigma which tern 
axis at that point Phe porophore then VTOWS thie Oppo 
direction producing a second spore, then in like mannet 
and fourth until a zigzag arrangement is obtained 
youngest spore a . Lhe cider spores may 
lodged but the sterigmata remain attached to the axis 
With the chromogenic strain it is usual ‘e two spores 
ing attached at the tip (hic ‘) where: he non-chromo 
genic there is usually only on ‘IG ). In the chromogeni 
strain the conidiophores occur more often in whorls or verticils and 


the spores are numerous, many remaining attached for some time 
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| IG 3 ppel halt Phree week 
chromogenic strain, Dodge o. 1 chrot 
agar, A, B, C, and the 


saline on 


half Three-weeks-old culture 


hydrolysate medium; G. 7}. / 


is 


No. 1 chromogenic, K. Dodge No 
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so that dense spherical clusters or glomerules are formed. The 


masses of spores give the pink powdery appearance to the cul 
tures. Similar spherules occur on the surface of the larvae 
(compare Fic. 1 Fk, FF). This powdery appearance is not found 
in strain ¥2, as there are no large spherical clusters or spores 
formed. Numerous spores are produced, however, but on scat 
tered conidiophores. The branched hyphae bear many _ flask 
shaped sporophores along the sides, often opposite each other. 
lhe swollen base of the sporophore is drawn out and usually one 
spore remains attached The drawn-out filament has a curved 
appearance but a pronounced zigzag is difficult to see (Fic. 4, 
D, G). Variation in the sporophore are common in each strain 

Size and shape of spores has heen used to differentiate species 
of Beauveria. 

The spore measurements for our two strains are within the 
limits of species variation. They tend to be ovoid, though in 
both strains some spherical spores may be found. In strain ¥1 
spores range from 1—2.3 * 2.3-3.3 4, and in strain #2 spores 
from 1-2 X 1.5-3 yp» are to be found These measurements were 
made from corn meal and Czapek agar by means of the camera 
lucida and oil-immersion lens and did not seem to vary much with 
the medium. Because of the type of arrangement of the sporo 
phores or conidiophores which predominates it is easy to dis 
tinguish between our two strains microscopically (Fic. 4 D, H 

he species of Spicara studied was easily identified by the 
chains of spores borne on phialides and by the gross appearance 
of the culture, which was a grayish brown color and fluffy in 


character (Fic. 3 C 


OTHER BEAUVERIA SPECIES 


Of the othe r Beauveria species listed above all were shown to 


have the characteristic sporophore (ic. 4 B, I, J, K 


It would be very difficult to distinguish the strains of B. Bas 


and 2B. effusa studied from each other or from our chromo 
strain, ¢ ither from their YTOSS characteristics or the morpho 
structure The two strains labelled B. densa are similar 


ne another, but differ from the other strains in that they have 
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4. Photomicrographs tro 


! 


clusters showing zigzag arrangement « 


larva: Bb, trom shde culture ot 
Dodge No. 1 chromogenic strain showing sterig mat: 
attached, 2000. D, G. Characteristic conidiophor 


chromogenic strain. G, a young cluster, 40) 
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somewhat larger and more distinctly elongated spores 
comMdiophores are not swollen, but long and slender (Fic. 4 


\nother interesting point which serves to distinguish these two 
from the others under discussion is the fact that they 


Hi 


organisms 


appear to have a vitamin deficiency It was noted that on t 


casein. hydrolysate and the ¢ ZA k media, neither of whicl | 
1 


the densa strains failed to grow or produced 


tain vitamins, 
sight growth ‘ 3 4%} When thiamine hydrochloride 


pipetted over the surtace of these plate s, or added to the 
growth increased and soon equalled that of the other straims 


This would seem to indicate that the densa strains require 


thiamine for optimum growth (Fic. 2 C, D) 


B. globulifera showed a similar though less pronounced de 
ficiency for this vitamin (Fic. 3 1.) his strain differed in its 
in the vellow color of the 


flat, downy, more compact erowth, 
aerial mycelium, and in the deep orange diffusible pigment which 


| | It colored the potato 


formed on the undersurtace of the colony 


I I 


a greenish-vellow rather than red; this has been reported by 


B. globulifera according to earlier workers 
mw and B 


= } 


Picard (1914) illustrated under the name 2B. glohulifera 


for our chromogen 


others for this species 
resembled in its microscopic structure both B cian 
efhiusa 
the glomerules found to be so characteristi 


strain and the one which we received as B. basstana | 
closely-matted growth of the strain of B. globulifera studied ol 
scured the individual spherules, but that they were formed is well 


lustrated in Fic. 4 | Variation between the flat, more compact 
type of growth and flocculent or cottony type may be noted 


in a given strain Is was well demonstrated by our strain of 


B. hassiana \ abouraud-dextrose plate culture 


sectors, fat, th other more flocculent 
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agar plates with the following re 

downy colony and the 
more flocculent sect leveloped a fluffv, cottony growth with 
characteristic coreniun tormation ‘ ; J Fe ee L hese 


characteristics were maintained through repeated — transfers 


\lonospore strains of these two types should be obtained and ob 


served for further variation: nevertheless, this observation serves 


to point out the variability of the gross appearance of this group 


of micro-organisms 


micro 


SCOP appeal 


mvoluted ta forms with a deep purplish brown 
] - a? 1 } 
he undersuri: IGG 1} IGipn ta noted above, 


long and | r witl ] bor 1 ivzae arrangement 


lacki 
lACKINY 
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The characteristics of the above-named 


isolates are summarized in TABLE | 


DISCUSSION 
It will be noted trom the above table that our chromogen 


) 


strain is very close to B. Bassiana and B ! Beauveri 


ago noted the close relationship of these two species ae 


ferentiated them primarily upon the gross characteristic 
culent versus a chalky growth, and red pigment versus m 
ment Ilowever, as we have seen, the strain of B. Bassiana here 
studied has a flocculent type of growth and a slight pigment pro 
duction, whereas the 2. effusa strain has a downy growth and no 
] 


1 
} 


pigment production. As pigment production has been noted by 


] 


many to be a variable factor and to diminish or become entire 
lost with time it would not seem a sound basis for ditferentiat 
Ing species \lso there is no assurance that the strains 
ing under the name PBasstana are indeed identical 
lated by Bassi Balsamo, who studied the original 
the red coloration in the infected larvae It 
that the mummy becomes covered with the white co: 
verie claims that with the red muscardine the color remai 
The larvae which we examined were covered with a white coating 
The spore measurements are within the f variation for 
the three species It would seem that our chromogenic strain 
definitely effusa and it certainly is indisting 
strain which we studied under the name Pa 
ment production 
Our non-chromogenic strain might 
tion of the original Bassiana species i le type of growth 


lack of pigment, in which characteristics it differs from th 


three strains. The strain of B. globulifera studied 


} 


not the macroscopic characteristics as first deseribed 
cies but variation in the type of growth for a giv 

mon Phe tendency to form a yellow pigment ha 
attributed to this form and we have noted formation 
The two densa strains seem distinct both in spore 


and in the slender conidiophores Phe vitamu 
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THE COPRINUS EPHEMERUS GROUP 
Mokti ANGE A LEXAN H. Su 


For some time we have been working on black-spored agarics 


and on some problems involving the geographical distribution ot 


these species. During thi l\ ‘ found it necessary 


up the relationships between the American and 


species, eventually by studying them in culture 


Was given to the possible intertertility of Ameri 
] 


strains, and its bearing on our species concepts 


The Danish author undertook the necessary culture work, and 
found each American strain he raised be interfertile with a 


group of [European interfertile strains Phe intratertile group 


thus defined were found to correspond to rather narrowly 


1 } 


limited species \ more detailed account of this work, 


a discussion of the species | arrived at, is published 
where (Lange 1952) 
In the 


1 


ht of this study we ve nture to publish this contribu 


' 
lio 
lig 


ion to a monographic treatment of the group in the hope that 


wy 
Vii 


Will 


furnish those working in other parts of the world with s] 
cies concepts which, when applied to the problem of dis 

will help to make that study more meaningful than has 
case in the past few species originally thought to 

but since excluded after a detailed study of their morphe 


included for convenience 


SURVEY OF DIAGNO 


The subsection is here 
(1915, 1939) using the 
pilocystidia 
found in two mai 
; , 


soil and mud 


and quite reliable diagnostic char: , dividing th ibsection into 
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t group of coprophilous and 

morphological characters 

each species, and both size 

characters only after caretul 

in veneral recorded as the height 

The length and width of the stipe 

fruit body Ridgway (1912) was 

cording colors. It was found, alse 

acters vary a great deal, but still prov several important critet 
of diagnostic value. Spore size and shape have been re 
with special care, and in addition to the usual maximum and 
mum values we have generatly indicated the variation 

size, as found by measuring a great number 

the available collections Lhe average ratio 

width is a figure of some importance and is recorded 


1) 
species (=) \lmost all spectes hay spores slight 


pressed We have indicated this by v1 . 1} difference 


between the two short diameters (d 


Phe basidia are dimorphic in some s i- or tetramorphi 


in others Pwo-spored basidia have been found characteristic of 


some species, although a further study may veal four-spored 


corresponding forms Phe presence or al f pleurocystidia 


Is an miportant character, ESPCc lally in l Mowus group, 


whereas differences in cheilocystidia often separate 


the terrestrial group. Both pleuroeystidia 
best observed on buds which are on the 


cystidia are always abundant on voung buds 


diagnostic value. Their size is here recorded 
ments of length, width at broadest point at bi 


below apex (as close to apex as the sides can 
subparallet ) There are two type Ss, one hvaline 
and the other with thick walls which vary from hyal 
lhe two kinds intergrade. Such = thick 


termed “setae,” but they are truly pilocystidia 
In the one case where two such correspon 


(( hisporus and ( con 


(Lange, 1952) and hence 
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each other in small groups and arranging the 


beginning with the most coprinoid, strongly 
Chose which are included here from other subsecti 


terized by the presence of a universal veil made up of sphaerocysts 


apparently do not form a homogeneous group, and have here 


been arranged together with those of the Setulosi to which they 


Wi 


seem to be most closely related 


1. Coprophilou pecies 
liquescing 

1. Habitat not as above 
) 


| 
é Spl Acrocysts and clamp 


and buttor 
haecrocyst abset 
( lamp connect1on 


( ‘ 
hAallipp  ¢ 


Small forms (button 
ized (< 11.54) 


la 4 spored 


6. Basidia 2-spores 


Z pr red 
tidia (sele 
lia) 4-spored 
tidia (sclerocy 
arbonicolous 
quent; clamp connecti 


10. Terrestrial te 


Spores vinaceou 


KOH; pileus vinaceous brow1 
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Section Fa 


1. Coprinus heptemerus nom. 1 


Coprinus curtus 


Illustrations: 


narrow 


the hase 





1.9 2 3. SOME We 


cvlindric to narrowly Vale, rather parle 
—— . ; 1 
suprahilar aepression rather pronounced , germpore 
sible on abaxial de, often very large, | 
dimorphous, 20-33 * 10.5-13 p, four 
about Sp broad; pleurocystidia absent ; 
haped, about As 50 p broad : 
ments, with an inner laver « 


cuticle tormed by a row of vesiculose 


pile vstidia 50-122 x . ae, tp, much inflated 


sometimes furcate, hyaline, some incrusted, intergradin;: 


globular, incrusted sphaerocysts; clamp connections 


in all tissues and on the mycelium, which in culture has 


1 


pronounced dark brown color 
Homothallic, fruiting abundantly in culture 

after moculation 

Hlabit, habitat and distributions 


Denmark *, Sweden * and U.S 


Observations: This fungus 
(1941) asa form of C. curtus, fron 
able by the lack of reddish colors, acuminate 
with strongly eccentric germpore 
When the phaerce Vsts are 
to ©. stellatus and C. pellucidus but it 
related with the species in the section 
eral collections by Brooks from Michigat 
in Denmark and twice in Sweden, and 
authentic culture of C. curtus t. macrospor 
ter was found to be identical with out 


and should be considered as the typ 


Indicate 
measuring 
large Variation 
asterisk indicat 


heterothall 








My OLOGIA 


are necessar 


(1948) noted 


ly very 


these are gene rai 
lhe spe ies is probably 
The color of the 


tionship with C. curtus 


3. COPRINUS SILVATICI 
Coprinus tardus Warste 


Pileus 1-4 em high, | lly elhi ate, then broadly conve? 
and finally almost pl: a ge sometimes recurving, finel 
purl cent, OOn) almost glabrous, 1 . { ‘ to the smooth disc, 


dise and back of striae dark brown (°° munon brown” “russet” 
darker when very moist, paler in some forms, appeari 


} 
viscid when moist: flesh concolorous with pileus, pellicul eX 


cept in the disc, taste and odor none, 1\ delique SCI 
tinetly brownish when young, black when spores ripe 
Ihdistant, narrow, 
nim, whitish to 
Spores 10.3-15.8 
broad, 1) «| 5 1.6 pw, 
view, slightly imequilite 


covered by a more or 


apiculus prominent, blackis 
ipical; basidia 20-46 
lew two spored intermixed, 
protruding; paraphyse 


bottle shape d, 38 


band; pileus trama brownish, cuticle 
yc 


Very large, 45—135 15 


seldom numerous, 20-35 » broad, brow 


Heterothallic, clamp connections pre 
Habit, habitat and distribution: Subt 

rich soil in woods and gardens. We 

ULS.A., Canada, Finland, and Denmark *, bu 

der different names from several European countries 


tQ) the above. 





( crd ( }l It 


nye ( 1939 ) the Irie 
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broadly elliptic-ovate in side view, dark brown, 
iin KOH, germpore distinctly visible on abaxial side 
thot 2 5 ps broad : basidi: ‘ constantly 
pored, dimorphic, the sl \ often considerably broader than 


the long one; paraphyses subglobose, 12-18 & 18-25 p; pleuro 
cystidia scattered to abundant, vesiculose, 50-90 x 15-55; chet 


locystidia similar but somewhat shorter, mostly 30-00 * 30 ,; 


eill trama cantly, hyphae about 3 ps broad, a lew mm with 


clamp connections, rusty brown near cap trama which is made up 


Y narrow elements, rusty brown in KO: cuticle of subglobose 


I] I] 20-35 p, pilocystidia 30-100 


ell with rather thicl Wall 


1 1 


1 
I 
1] 1 : 
Lie and bvrownisti 


$5-16 * 1.5-5p generally ri thick-wa 
1 


trom the base up more or less, of them typical sclerocystidi 


ana all Ol the ni narrow, pedicellate to sessile, subve ntricose, acum 


nate, Ape acute (subacute in one \merican coll. . the base tre 


ne material, more rarely pilocystidial 


1; 
i] 
I 


quently imerusted with hva 
bodies are seen without a neck, but with a long pedicel 
Single spore mycelia from the same pileus always of two types 


with and 


without clamp connections, the former homothallic, the 
latter heterothallic, bipolar (“amphithallic” bipolar, cir 
1952 
Habit, habitat and distribution: Gregarious on hors 
on rotten straw, U.S.A., Denmark *, Sweden 
(observations lhe material deseribed here evidently 
in What Sass (1929) called ¢ f eri SPOrus \Ve 


studied the type in the University o ichigan Herbarium, 


found at fully identical with our collections » additi 


cultural characters were as deseribed 


from ©. ephemerus (whichever concept of the latter 


to accept ) ; hairs l pile \ stidia 


1 ’ 


color In stature and color it resembles C. /re 
have a single American collection, trom Kansas, of a 
Coprinus probably closely related to C. Sassit In 


] 


nounced purplish colors and = smaller spores more 


lections have been made, we hesitate to consider it the four 

form of C. Sassu. The two-spored basidi: Sassi 
constant feature as is evidenced by their occurrences 

through several generations in culture. The sparingly occurring 

eystidia without necks might indicate a relationship to species wit! 


sphaero Vsts 





5. CopRINUS EPHEMERUS Bull 


Coprinus / 


Illustrations: 


Pileus up to m high, generally 1-1.3 cm but also much 
smaller, buttons narrow | ecoming broadly conic, the margin 
recurving and splitting in age, fisso-sulcate, plicate-striate when 


] 
| 


irk “cinnamon brown” or slightly more 
t ming W , moist: flesh thin, dis 


maturing, disc pale to di 
vividly colored, somew!] ] 


I 


al 
tinctly bitterish, rapidly deliquescing ; gill subdistant, up 


to 36 reach the stipe, narrow, 
pallid, blackening from the 
long and 3 mm thick, white, 
hollow, caulocystidia present 
Spores black in deposit, very 
8.5 pw, average 11.35—-15.4 
1) 
narrow, 1.8 
( 
0.0-0.7 pw, mostly 0.15 
view, moderately dark 
germpore more or less visible in abaxial si basv 
1] 13 py hour spored, mostly dimorphic ; ara 
pyritorm, 13-20 broad; pleuroeystidia abundant, 60 


physe 
$5 pi, vesiculose, more or le ss pedicellate : cheilocy tidia Sil 
shorter, subglobose, 20-60 & 20-30 pn, a few elo gated-\ 
Hoeystidia noticed on most specimens, gener: 
oil] trama scanty, of thin, sometime 
with additional more inflated subhymenial el] 
mostly of inflated elements, 12-14 » broad : uticl i! ololy e¢ to 
subglobose cells 25 30 p across, 1 the PTOOVE more oblong, ind 
then up to 70 * 25; pilocystidia 33-94 )) £ 3.58 ww. more 
or less ventricose, neck subevlindric to somewhat tapering, ape 
obtuse, hyaline or faintly brownish below: sclerocys 
Heterothallic, bipolar, the mycelium with 
connections 
Habit, habitat and di bution: Solitary or gregariou 
dung, usually after the d is lave aged about a month o1 


rat ti vy old washed-out substratun 


more and persisting 


‘ 
Swe 


It occurs rarely on rotting 
den *, France, U.S.A.* 


Observations: ° : 1 is distinguished from. ot] large 


spored species of the group by the } t clas p connection 
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bipolarity, and other cultural as well as MICrOSCcOpic characters, 
hut it can often be recognized macroscopically. It is evidently 
the species studied in culture by Sass (1929) and by Quintanilha 
et al. (1941). It was described very well by Locquin (1947) who 
noted the bitter taste and the affinity for cow dung Lie 

rect” application of the name C. ephemeris is, in our opinion 
almost insoluble problem, and perhaps the name should be dis 
carded. Fries noted (1874) that the name was used for a group 
of species. Brefeld, Karsten and Schroeter used the name for a 
small spored species, whereas Cooke and all more recent authors 
have used it for a large-spored species. ‘There is little doubt that 
Karsten called this species C. proximellus, though we have not 
been able to demonstrate the clamp connections on his type ma 
terial. Karsten’s description is, however, entirely insufficient. We 
follow the concept of Locquin not only because we thus are in 
accordance with the majority of later authors, but particularly on 
the strength of the original Iriesian description (Iries 1821), in 


dicating relatively large size and brown colors 


6. COPRINUS HETEROSETULOSUS Locquin (1947 


Illustrations : Locquin 1947, Fi 


Pileus rarely more than 0.7 cm high, rather broad and obtuse, 
densely cystidiose when young, fisso-sulcate, then plicate-striate, 
striae frequently somewhat wrinkled, disc dark brown “‘Saccardo’s 
umber,” the striae more or less flushed with this color, margin ap 
pressed against the stipe at first, pale, turning blackish and split 
ting when spores ripen; flesh delicate, without taste, soon deli 
quescing ; lamellae narrow, close to subdistant, often only 16 reach 
the stipe, almost free, pallid brownish, almost black when spores 
ripen; stipe about 1-3 ecm long, 1.0 mm thick, hyaline whitish, 
flushed with the color of the pileus at the base, densely pubescent 
when young, hollow. 


Spores almost black in deposit, 8.1-12.8 x 4.8-6.6 


a “eT DD . , 
9.6-11.15 & 5.4-6.0 p, fairly narrow 1.8-2.05 }, sl 


( 


tened to almost terete, ovate in face view, elliptic in 


germpore slightly eccentric, hardly visible on abaxi 


1 


al side, dark 
brown to blackish brown, fuscous to black in KOH): basidia four 
spored, 20-35 * 8-9.5 p, trimorphic; paraphyses subglobose, 14 
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pleurocystidia absent, cheilocystidia globose, 15-30 yu 
iwated-ventricose types rare to scattered ; geil] trama ot 


inflated subhymenial elements; 


hearing hyphae, with 
f inflated elements, 10-30 broad, mixed with 


lel 


dark brown hyphae; cuticle of globose cells, more 
75» long in the grooves; pilocystidia 30-105 (—140 
6(—9)p, often distinctly ventricose, base frequently 
somewhat tapering, apex subobtuse to almost 


] : : | 
brownish, nechK 


acute; sclerocvstidia rather abundant to rare, not seen in some 


caps, when present small, brown, thick-walled and irregular, rarely 
more than 33 xXs 5 x 3 p. 
Heterothallic, tetrapolar, clamp connections abundant to scat 


tered on the mycelium. 
Habit, habitat and distribution: On dung, often when rather old 
and washed out, France *, Denmark *, Norway *, Sweden *, 


U.S.A.* (Michigan and Washington) 


és 


Observations: This species is well characterized through its 


microscopic characters, especially when sclerocystidia are present 


It is the only small-spored species in the coprophilous series with 


in (1947) suggests that the spect 


clamp connections Loequ 


which Josserand (1933) called C. ephemerus belongs here, and 


we have actually had material from Josserand supporting thi 


None of the ancient descriptions fit this plant exactly, and it 
has probably been overlooked It may possibly be C, e phe merus 


sensu Bisby, Buller and Dearness (1929) 


sull. ex. Fr 


1] 


COoPRIN| 
Illustrations 


Pileus 0.2-3 m high, subellipsoid and rather 

expanding to conic campanulate with a flaring margin, subpube 
cent from cystidia, soon appearing st, sulcate 
striate to the smooth disc, the dis he striation 


marginal area “pinkish buff,’ 


“clav color” to “ochraceous tawny,” 


dark gTay over striate portion, sordid alutaceous over the 
soft and fragile, iF in humid 


weather o1 
taste 


Wood 


ripening 
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2 2 


from margin upwards or almost simultaneously ; stipe white, 2-8 ¢1 


1 


long, 0.6-3 mm thick, equal, hollow, pubescent trom caulocystidia, 


strigose below, sometimes with ; veh Li like ridge and 
what rooting 


Spores black Wm ae 
13.0 x (1) 6.95 ph, moderately 
tened to almost terete, d 
black in KOH, germpore di 


le On aba X 1 


Wavs somewhat visib 


four-spored, di- or trimorphic; paraphy subglobose, 


15 18 p broad : pl wren vstidi: 
7 


longated the 


lose, if more ¢ 
or SOonnie what shorter, subglobose, 
ventricose ind 


luals rare to absent: oil] trama thin, 


Vie 
1 


hyaline to sordid brownish in KOH: cuticle of subglobose 
25 30 p broad, oblong in the grooves where they are up to 


l, I 


long ; pilocystidia 48-106(—150) x 7.5-17 & 4.5-12 p, hyaline, 
cylindric, slightly ventricose, apex obtuse 

Heterothallic, bipolar, the ability to form fruit bodies 
mycelia in some strains depending on a special gene, cl: 
nections absent on mycelium and in fruit bod) 

Habit, habitat and distribution: Solitary, gregarious 
often subfasciculate, on dung piles, on bits of manure 
beds, hothouses, on soil mixed with kitchen refuse aD | 


straw, Sweden *, Denmark *, Germany, 


Observations: rom its cultural characters this species 
dently identical with that studied by Brunswik (1924) und 
name C. ephemerus, but it is hardly adequately described 
cent literature. It is, however, in all probability the 
mentioned under C. congregatus. It shares the pale colors, 
subfasciculate, and Fries knew it from hothouses In view of the 
inconsistent use of the name it might be preferable to rename the 
species, but this point of view could be taken for so mi 
older species that one hesitates to accept it except tor 
flagrant cases If future work should show that ¢ 
the next older name, and that C. congregatus sensu 


merely a tour-spored form, the species epithet would 


unfortunate choice 


t 





vriform, 
collections 
ventricose 
very larre 
pileus tram: 
subglobose I] 8-35 » broad, oblong 
6) » 25 ri] vVstidn he vlindric, 
140 
Homothallic, 
the fruit body 


p 
55 


obtuse, 


1 


Habit, habitat and distribution 


dung and soil, subfasciculate, Den 


U.S.A 


(Observations ies 1s evidently 
(1939) It has t ame growth fo 
the same type 
gregatus 
acter in culture, 
subfasciculate erowtl 
distinguished by a pr 

congregatus Nor 


are intersterile with haplonts of 
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Buller (1929 


cin’? 
free, pallid, hecoming 
white until d 


densely cystidiose 


licyune SCECT) 
ometimie 

hvaline 

] 
' 


Pye \ TOWN ) helow 


Spore black in deposits, / 


19-6 », almost terete, 
2.05, blackish brow1 


fully mature, 
59 | 10 am LOCNCT 
vlobose, 17 24 7 broad, much 


pleurocystidia abundant to scattered 
tidia rather variable, forming a broad band more 
to pole uUrocy stidia or some of them su wlobose, 
hort, ventricose, acuminate © ween the 
Idom more 
WOSTIN fibrillose, ] 
mewhat inflated elen 
15-35 4” broad, not 1 
a very numerous and 
or faintly brownisl 
acuminate 
Homothallic, clamp connections 


} 
] ] 


wocy 


Habit, habitat and distribution 


ubfasciculate, on dung 


\Ve have seen specimens from Det 


India, Sweden *, and U.S.A 


()bservation C. stellatus is best chi 


abundant, 


small pilocystidia. Our material 
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tion in spore size, and size and various cystidia, 


of these differences have been consta | 


in culture. We have 


as indicated by Buller, but 


none 


never seen the pleurocystidi: 


the re st, his dese1 ptlion l Isi l] and WDearness 1929) 
plant 


xcellently. ! highly probable that 


it better not to re 


Surps Tucidus 


COPRINt LucipuS Karsten (1883 


Pileus 0.15—-0.7 em high, obtuse to convex, plicate-folded, 


p 
: ane ence torn into segments, segment 
zontal or slightly recurved betore finally deliquescing, young buds 
rather distinctly striate, dise dark (“cinnamon brown’), rare] 
striae on young bud flushed with this color, but whole mat 
area soon paler before turning blackish gray from 
membranaceous and delicate, slightly bitterish, 
odor tantly rankish, often but tardily deliquescing ; 


row, close, 16 35 reach the supe, free, chocolate brown to blackish 
brown from the ripe 


thre ripen 
Ing spores ; flesh 


lamellae nat 


| spores, edge s white; stip 
) 


brownish hyaline, 0.5-4 * 0.05-0.15 em, filiform, 
cent when voung, sometimes shi rhiths inflated 
Spores 6.4 11.4 


1) 


, averages ¢£ 


narrow 


water when darke - chocolate 
pore apical, apiculus very indistinet ; 


four-spored, di 


basidi 


and trimorphic ; paraphyses small, almost globose, 
1O-l6p broad; pleurocystidia not seen; locystidia balloon 
shaped, up to 40m broad, sometimes mixed a rather large 
ber of acuminate cystidia, the latter type ven dominant in 
collections: gill trama fil 


il fibrillose with some inflated clements 
trama 


similar, frequently rather 


il 
subgiobose to a} 


dark brow1 cuticle 


obose cells, 15 28 jz broad 
different specimens, and also sometimes on 


125 511.8 K 2-10 p 


Homothallic, 


, acuminate, 
clamp connectiol 
fruit body. 

Habit, habitat and distribution 


subfasciculate ) on dung, Finland, 


culture 


Denmar!} 
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()bservations lhe species 1s best characterized 


narrow spores Karsten (1883 ) PIVES the spore 


ly \ 


fu, in good agreement with vhat is recorded a 
seen the type collection, which 1s made up mostly 
of dung, and on which the fungus has become almost 


It was, however, possible to tind a lew spores on a fragment 


the stem, and they were typically like those described here, 
we believe we are fully justified in accepting the Karstenian 
for this species C. pellucidus would seem to merit turther 
in order to determine whether the differences recorded 


size of spores and pilocystidia would esta 


lish the presence 


additional taxa 


11. Coprinus 


Coprinus Boudterti QOuelet 

Hlustrations numerous: i.a. Konrad & Maublane 1929, 
37, Fig. 11 

Pileus 04-2.5 em high, pubescent when young, rat] 
and obtuse, at first acorn shaped, then ovoid to hemiusphe ric, be 


coming expanded, the margin recurving, wrinkled striate-sulcate, 


ICT 


dark tawny to ““Mars brown” all over when voung, sometimes 


with a faint purplish tint, marginal area fading to “ochraceous 
tawny” betore it becomes lead-color to blackish from. the spores ,; 


flesh thin and fragile, taste and odor not distinctive, strong] 


deliquescing in’ humid weather; lamellae close, becoming sub 


distant, moderately broad, pallid, becoming black, the edges white 
fimbriate until deliquescing ; stipe comparatively short, 1 
0.3(-0.4) em, pubescent, whitish, often watery brown 


1 


10.25 & 5.85-6.5 », much flattened, d 


Spores black It} deposits, 7 3 1] () 


ew, Obliquely ovate-elliptic 1 


in shape inside this general 


pattern, dark brown almost blael 
dark bistre brown to black KOH. germpore apical, apiculus 
very small, oftes , 


1 1 : 1 


7 10 p, four-spared, trimorphic, all but th 


late, ventricose, the lor vest shyehtly 
paraphvses voluminous, 14-18 
to scattered, 55~f25(~150) Xx {Z 


morphic, 
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pleurocystidia, on the free gill-edges subglobose or ventrice 
bottle shaped, the latter type being about 25-50 x 10-15 3.5 
$y: gill trama of rather short, broad elements, subhyaline ; pileus 


trama similar but tawny to cinnamon brown; pilocystidia 30-11, 
7-23 * 6.5-9.5 4, somewhat inflated, mostly  subacumunate 


(more obtuse types also seen), hyaline or brownish at the base, 


intergrading to more narrow, thick-walled sclerocystidia, the lat 
ter present in most specimens but in very le number, in one 
collection measuring 00-82 « 6.5-9 & 3-. , small in seme 
collections 

Heterothallic, tetrapolar, clamp connections present on my 
celium 

Habit, habitat and distribution: On burnt-over areas, attached 
to small fragments of charcoal, gregarious to solitary We have 
seen material from U.S.A.*, Austria *, Denmark *, France * 
Gsreenland *, Sweden *, and it is on record from additional 
countries 


Observations: The species is readily distinguished on the spore 
characters and on the peculiar habitat. Smith (1948) studied 
the type of Peck’s species, making the status clear lf a velate 
species with the same type of spores really exists, as supposed by 
Josserand (1944), it should be described under a new name 


Stirps frallaa 
12. Coprinus fallax sy}. no 


purpur 
14 . 
100-120 wu 


numero 32096 ab 


Micl 


Pileus about 10 mm high before buttons « xpand, obtuse 
1; 


expanding to convex or broadly conic, margin ; sed to stipe 


ly conic, 


at first, surface moist and hygrophanous, plici striate to the 
watery disc, soon splitting in the creases, color “walnut brown” 


to Rood | 


s brown” on disc, margin about “fawn color” (dark to 


pale vinaceous brown); flesh membranous and lie: lamellae 


adnate to apex of stipe or barely touching it, st Istant, narrow 
edges soon deliquescit and discolored, faces about concolorou 


with pileus; stipe 2-3.5 em long, about 1 mm thick, equal, 


ong 
Pian 
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hyaline, white or 


fibrillose 


Spores 11-14 67.5, near “pecan brown” in water mounts 
of fresh spores, reddish in deposits, pallid in KOT! mounts j 
dried material but soon changing to chocolate 
view slightly inequilateral, face view 
le eccentric but very difficult to demonstrate 

9 


spores; basidia dimorphic, 20-24 7—S p, hyaline, fou 


paraphy es vt siculose, about 20 p broad: pleurocystidia not seen; 


cheilocystidia (all collapsed); pileus trama with a cellular cuticle 


pilocystidia numerous, (1 


about 1 cell deep, the cells thin-walled and hyaline 1 KOH : 
c 


)20-30 * 100-120 (or shorter 1f 
neck is short), ventricose at base and with a long neck terminat 
ing in an obtuse apex, thin-walled, hyaline in water mou 

| 


hyaline sclerocystidia very rare to absent; clamp connections pres 


ent on mycelium around base of stipe; caulocystidia similar to 
pilocystidia or more elongated 

Not cultured 

Habit, habitat and distribution: Cespitose on soil in a lumber 
vard, Dexter, Mich., May 24, 1949 (Smith—2#2096 It is know 


only from the type locality. 


Observations: The vinaceous brown col distinctive 
Coprinus, but other species with them are know Howe, 
color of the spore deposit is aberrant in the same degree 
spore color of the Psathyrella sarcocephala group is aberrant 
that genus. The reaction of the spores in KOH reminds one ot 
the reaction of the spores of some tropical species of Psathyrella 
in the same medium. In the character of deliquescing, in_ the 
characters of the hymenium, and in aspect the fungus cle: 
in Setulosi of Coprinus. The reaction of the spores in KOH 


definitely indicated relationships here rather than in Bolbitius 


Stirps Plagioporus 


13. Coprinus pLaciororus Romagnesi (1941). 


Coprinus ephemerus t. saturatus |]. Lange (1939) 


Ilustrations: Romagnesi (1c.) Fig. 6; Lange 1952, Figs. 4, 13 


Pileus 0.5-1.2 cm high before expanding, buds rather broad, 
margin adpressed to stem, wrinkled-fisso-sulcate, plicato-striat 


when expanding, transversely rugulose in the grooves, at last 
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revolute, color rather variable, brownish, generally with a taimt 
iy always darker than the suleate part, 


reddish hue, the disc be 
sometimes as dark as “bone brown,” but frequently paler, “wood 


brown” or evet . buff,” the striae on the expanding 


cap slightly pal ian the disc, paler (pale “ochraceous buff” 
vtween the ae, wally darkening as the spores ripen, densely 


cystidiose at first, often ‘ “i with drops ; flesh of cap delicate 
and thin, concolorous, taste slightly bitterish, od none; gills 
moderately close, 28-36 reach the stipe, one to three tiers of 
lamellulae, rather narrow, broadest (about 2 mm) above but al 
most free, black from the spores maturing almost simul 
taneously 01 the whole gill; stipe 2-6 * 0.1-0.2 em, slightly 
swollen below, hollow, whitish, more rarely flushed with the color 


of the cap at base, inside and outside, denseiy evstidi - gills and 


(under humid conditions) the entire cap, deliquescing 


Spore print almost black, spores 9.1—-14 & 5.4-7 p, averages 10.9 


12.05 * 6-64 p, moderately broad to rather narrow, , 1.75-2.0, 


slightly flattened, d,—d 0.3—0.6 », oval in face view, elliptic with 


the adaxial side slightly flattened in side view, fuscous to almost 
with germpore moderately eccentric, alwavs visible on the 

axial side; basidia 18-35 x § 5p, four-spored tetramorphi 
paraphyses numerous, subglobose-pearshaped, 15-20 * 23-33 p; 
pleurocystidia not seen; cheilocystidia numerous, subglobose 


balloon shaped 1s $5 | 65 m acTOSS, elongated ventricose type ~ 


1 1] 


(similar to pilocystidia) rare to scattered but observed in all 


nll trama sordid 


specimens ( samuined : 
trama paler or darker rownish, 


globose to subglobose ce] 7 . ly ‘ l. mre oblong 
furrows, up to QO « 50y pilocystidi 3-103 Y—-20 


moderately inflated below, subcapitate, neck 4-1lO yn 
scleroeystidi: are to absent, when present sunilar to other 
pilocystidia but smaller, dark own and very thi I] 
\mphithallic, ipolar, clamp connections pres 
celium 
Habit, habit: and istribution,: Solitary or 
is ' 


mostly o: val icks and the hke, but also truly terre 


black muck, efc.. Jenmark . 3 rance, Sweden af U.S.A 


(Observations his speci 
acters of the 


shape 
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and so we have assigned them here We have studied a spore 
print from the collection of J. Lange and found indications that 


C. ephemerus f{. saturatus |]. Lange covers this species (germ 


pore moderately eccentric, spores dark, averaging 11.75 * 6.05 p.) 


14. CoprRiNus SUBPURPUREUS Smith (1948) 
Mlustrations: Smith Le. Fig. 25; Lange 1952, Figs. 4, 13 


Pileus about 1.5 cm high, cylindric to ovoid young and es 
panding to campanulate betore the spores are shed, becoming 
nearly plane or even recurving when gills deliquesce, finely 
pruinose-pubescent when young, soon almost glabrous as cystidia 
collapse, folded-striate at first, broadly plicate-striate at maturity, 
dise dark vinaceous brown (“army brown,” “natal brown” to “Benzo 
brown’), “light brownish drab” toward the paler (“light cimna 
mon drab”) broad striate marginal area, in age “dark purple drab” 
over dise and dark gray to blackish over margin, vinaceous brown 
tinge often remaining over the backs of the striations; flesh very 
thin and fragile, delicate, no odor or taste; lamellae narrowly 
adnate, close, becoming subdistant, narrow, near “tilleul buff,” 
darkening to black over all before the edges delique sce, stipe 
3-10 * 0.05-0.25 em, equal, dull lilac umber young, rarely pallid, 
hecoming paler in age, densely pruimose-pubescent but soon gla 


brescent, base white-strigose 


Spores black in deposit, 10.7-15.7 « 5.3-7.60 p, averages 12.45 


|) 
13.8 * 6.1-6.9 p, narrow 1.9-2.1, flattened or not, d,—d 


a 

0.0-0.6 p, narrowly subovate to elliptic in face view, with a more 
or less distinct suprahilar depression in side view, blackish brown, 
germpore always very much visible on the abaxial side; basidia 
tetramorphic, four-spored, 18-30 * 8-10; paraphyses hyaline, 
inflated; pleurocystidia none; cheilocystidia vesiculose, 20-30 p 
broad, ventricose-fusoid ones rare to absent ; vill trama thin and 
appearing cellular in’ sections, slightly to distinctly vinaceous 
brown in KOH); pileus trama thin and appearing to be a mixture 
of narrow filaments and enlarged cells, vinaceous fuscous in KOH, 
clamp connections present; cuticle of vesiculose cells; pilocystidia 
subeylindric, rarely much inflated below, apex obtuse, 53-120 
(-150) x 8-20(—25) x 4-12.54, somewhat variable in average 
size in different specimens; sclerocystidia not seen 

\mphithallic, tetrapolar, some specimens simply heterothallic 
tetrapolar, but the two types interfertile (Lange 1952), mycelium 
with numerous clamp connections 
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larger, more oblong in the furrows (80-90 » long); pilocystidia 
very variable, hyaline ones 42-100 « 7.5—-15 « 3-7.5 ps, bottle 
shaped, neck narrowly cylindric, apex obtuse; sclerocystidia 
13-166 & 5-13 * 1.5-4.5 p, thick-walled, subhyaline to yellowish 
brown, slightly inflated below, pedicellate, tapering to a pointed 
apex, walls often somewhat irregularly wavy, in some specimens 


incrusted with hyaline, refractive material at the base, the tw 
1 


ling, 


types of pilocystidia somewhat intergrac in some specimens 


only sclerocystidia are seen, on other pilei they are rare. 

Heterothallic, tetrapolar, clamp connections present on mycelium 

Habit, habitat and distribution: Scattered to gregarious or even 
subfasciculate, on wet, rich soil with scattered vegetation, along 
drives in woods, sometimes attached to small bids of wood, Den 
mark *, U.S.A. Type: Purreskov, Lundeborg, Denmark, 10 
VIIT-1949. M. Lange coll. 3073, in the Univ. of Copenhagen 
Botanical Museum. 

Observations: The description is drawn up on several Danish 
collections found to be interfertile in culture. We have two 


\merican collections from Idaho which possibly may belong here 


hey differ in having the cheilocystidia tusoid-ventricose and in 
> - 
been 


addition the sclerocystidia differ slightly hese have not 


studied in culture and their identification 1s considered tentative 


When the sclerocystidia are abundant, as in most of the Danish 


collections, they characterize the species well. 


16. Coprinus callinus sp. no 
INustrations: Lange 1952, bigs 


Statura specier praecedentis similis, ¢ 


tarde de licyure scens 
Sperae magn. 9.7-13.3 5.64 subangustae, 

nigrescentes, poris  subapicali-excentricis  ornatae ; 

magn. 23-35 * 7.5-9; pleurocystidia nulla; cheilocystid 


20-30 4%, nonnulla subfusitormia; pilocystidia acuminate 
75-154 10-20 * 3.5-10 4; sclerocystidia plus minus frequer 
libulae praesentes. Heterothailus, tetrapolaris 
In callibus silvaticis terricolus 
Cypus 30.6.1950 ad Tiselholt, Danmark 
lectus, in Mus. Bot. Haun. depositus 
Pileus 0.5-1.7 cm high, narrowly conic when in bud, expanding 
but the edge hardly recurving, fisso-sulcate to the disc which is 


dark brown (“tawny olive” to dark “cinnamon brown” or even 





LANGE & SMITH: CopRINUS EPHEMERUS 


“sepia” pale r towal!l 
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narrow, broadest near the midd! : narrowly ad 
pallid, blackening from the ripening spores, « 

0.15 cm, sometimes longer, caulocystidia 
hyaline in smallest carpophores, base white or 
lamellae tardily deliquescing, pileus deliquescing in 
atmosphere only 

Spores 9.7-13.3 5.0-6.0 », averages 10.7 

1) 
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moderately broad to rather narrow, 


slightly or terete d,—d 0.1-—0.5 py narrowly ovate-e lipotie 


view, narrowly elliptic in side view, dark fuscous, germpore sul 


ipical to distinctly eccentric; basidia 23—35 7.5—9 n, four-spored, 


“" 
tetramorphic ; pleurocystidia absent; cheilocystidia subglol 


globose, 20-30, broad, generally with some tew bottle 
cystidia intermingled (these similar to pilocystidia but 


more obtuse): gill trama of somewhat inflated, rather 
ments, subhyaline; pileus trama pallid to vivid | 


ot subglobose cells. 20) 25 


row 
jl broad, some more oblong 


VTOOVEeS: pilo« vstidia lor oO, shehthy inflated below, acun 


pointed to subobtuse, 75-154 » 2 3.5-10 p, 


stantly mixed with a larger or al number ot 
brownish sclerocvstidia similar ie other 
slightly shorter, mere pointed and brownish 
Heterothallic, tetrapolar, clamp connections 
Habit, habitat and distribution: In ! laces eround 
under sparse vegetation, more rarely on l twig d the like, 
solitarv, gregarious or subfasciculate \ost 
along drives in the woods, Denmark *, U.S 
Denmark, 30-VI—-1950, in beech leaves, M 


the Univ. of Copenhagen Botanical Museum 
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Haun. dep 


0.3-0.8 cm high, rather broadly 
when expanded, but not revolute, sulci 
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brownish, 
very thin and 


distin tive; lami 
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mostly rather narrow, 1.8 , germpore subapical to 

() 
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pale chocolate brown; basidia four-spored, mostly trimorphic, 
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tered, subeylindric, not much inflated below, apex obtuse, 
or almost so, no s« leroc ‘' stidia see1 
HLleterothalli ‘ tetrapolar, clamp connections 

celium. 


1 al 


Habit, habitat and distribution: On wet, black mull 


or on tick 


and other vegetable matter in humid localities, solitary or in 


groups, but never seen subtaseiculate ; Denmark 
hoved, Denmark, June 20, 1950, M. 1. 


of Copenhagen Botanical Museum 


Observations: The species 1s distinguished 


Mlacroscop characters, nance ly, the small, broad, pallid pile us 
is also well characterized by its cystidia It has the appearance 


C. disseminatus but its growth form is different, and the 
scopical features are clearly distinct We have an \me 
collection, from Michigan, which may represent this species, 


1; } 


we have noted the cheilocystidia to be vesiculose 
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BITANCOURTIA CASSYTHAE ON CASSY- 
THAE FILIFORMIS AND PROPOSED 
NOMENCLATORIAL CHANGES 
AMONG OTHER MYRIANGIALES 
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NOTES AND BRIEF ARTICLES 


SYSTEMIC [INFECTION IN CINTRACTIA JI 


In discussing the biology of the caricicolous species of 
| 


our. Bot. 30: 410-435. 1952) recently 


that none appeared to be Ss} stemic, despite statements to 


Savile (Can. 


trary; but that specimens suggested that the species attacking 
Juncus and Luzula appeared to be in a different category 

When Cintractia junci (Schw.) Trel. was found on Juncus 
dudleyi Wieg., near Ottawa, on 19 June 1952 (DAOM 28627 
Savile and Parmelee 3703), this question was borne in mind t 
was noted that culms were never lightly affected but were alway 
completely blasted or completely normal intected culms were, 
on the average, shorter than normal culms and the inflorescence 
generally had abnormally short branches. It was further noted 
that infected culms tended to occur in groups, 
randomly scattered; and all intected culms were 
3 feet In chiamete c. although the colony extend 
A number of clumps were carefully dug, 
rhizome connections as completely as possible 
sulting clumps is shown in Fie. 1. All the culms 
part of the rhizome were healthy, and all those tfros 
part were infected. 

Kree-hand sections were made from various parts 
culms and mounted in lactophenol with cotton blue 
sparse mycelium could be seen in the xylem in the 
the culm; but sections cut one-half inch below the base of the 
florescence showed plentitul mycelium both in and between 
xylem elements. Such hyphae are absent from 
It is accordingly clear that the fungus is systemic 

It may be noted that the species of Cintractia attacking 


1 


stylis and Cyperus appear always to be localized 


11 
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Delamater (1951. 1952 beats claimed t 
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‘ross distortion (Bisset, 1953a Indeed, in this laboratory) 


mas been observed tht <actly simular appearances to those 


Pt. 


figured by ] 


Delamater can be obtained by the substitution 


iv tor treezing reagents in his technique 
n excellent study of Caryophanon by Pringsheim 


(1947 shows that the vegetative forms are composed 


shaped CCIIS, SC pal ited by CTOSS-Walls, as 


1), and containing typical bacterial nucleoids 


mores this very striking ar 


~ 


Delamater 1 
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trict, and the most characteristic stage, the “‘metapha 
resented in both papers by part only of one organism, 
outline is barely discernible except as two vague mark 
umably represent the “centrioles.” Similar stainal 
pear at or near the junctions of cell walls and cross 
bacteria ( Bisset, 1952. 1953a, 1953b), and are indi 


tions exactly corresponding 
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with Delamater’s 


“metaphase 
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tinv, discoid cells of this strongly septate organism 
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research hac 
Dr. Sindet | 

industry has becor 


troduction of the 
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Ania alse 

mushroom a taster start 
f a ioe 14] Siar ae -. 

loray chairman requestea the writer to prepare th 

ety Phe report was prepared but its subn 


delayed because for some time no adequate group picture 


f the foray could be located for reproduction with the report 


I hese difficulties were recently solved by Mr \laurice 1} Walte rs, 


provided the negative trom wh 1 the accompanying 


has been reproduced 


The reporter is also indebted to the individual 


cated below for reports trom which the attached list 


heen compiled. Members reporting are individually identitied 
] 


follows: [A Dr. C. J. Alexopoulos; [| B]= Dr 

Il | lL. WK. Henry, Jr. (Specimens deposited 
Musum); [QO] Mrs. Marie Overholts (Specime 
Museum); [P| Dr. C. L. Fergus (Specimens col 
Sinden, IE. T. Reese, L. R. Kneebone and/or C. L 
deposited in the herbarium of Pennsylvania State Coll 
Dr. C. TV. Rogerson; and |S|= Dr. Walter S. Snell 


ST OF SPECIES REPORTED 


Myxomveetes: Jiderma testaceum (Schrad.) Pers 
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MANUSCRIPT 


Publication in MYCOLOGIA is ordinarily restricted to members of the Myco- 
logical Society of America. Exceptions to this regulation require a favorable vote 
by a majority of the Editorial Board. When a paper has two or more authors, the 
person submitting the paper is expected to be a member. 


Papers should be submitted in duplicate, typwritten and double-spaced throughout, 
to any member of the Editorial Board, preferably to that member most familiar with 
the subject matter. Papers will be published in the approximate order of their 
acceptance, except for the address of the retiring President and papers whose cost of 
publication is paid by the authors, the latter run as excess pagination. 


All illustrations should be numbered consecutively throughout a paper, using 
arabic numbers and small letters for subdivisions, e.g., Fig. 1, a ete. This does not 
mean that aii figures grouped for convenience on a single page need have a single 
number. Figures should be prepared so that, when reduced, the width will not 
exceed 4 inches, and should be short enough to permit the insertion of the legend 
beneath the figures. Each article will be restricted to twenty-five pages, including 
illustrations, except when authors submit only one paper in two or three years of 
membership, in which case the restriction will be forty and fifty pages respectively. 
Ruled tabular matters is counted double. Should an author wish to publish additionai 
pages in one article he may dco so by paying for the excess pages at current rates. 

Citations of literature should be double-spaced, arranged in alphabetical order and 
cited by numbers. In citing papers with two or more authors, only the first author 
should have the initials after the surname. The address of the author should appear 
at the end of the text, before the bibliography. 

Each author will be restricted to two pages of half-tone illustrations for each 
article, or their equivalent (the cost of eack being approximately $9.25). Should 
the author submit illustrations for which the cost of cuts exceeds that amount, he will 
be asked to bear the excess cost of the cuts in addition to excess pages. 

To comply with the International Rules, it is recommended that contributors fur- 
nish brief Latin diagnoses of all new species and genera when their manuscript is 
submitted for publication. 
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